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An interesting case occurred a few days 
ago which illustrates how two small errors 
can cause a lot of trouble. 


We made two pairs of glasses for a rail- 
road executive who does a great deal of 
close work. His prescription reads as 
follows—right: +2.00+ 1.00180; left: 
+2.50+ 1.00X 180. 


He, returned after getting his new pre- 
scription filled and complained that while 
one pair of glasses was very comfortable, 
the other pair could be worn for only a 
short time, after which they were most 
uncomfortable. 


We checked horizontal and _ vertical 
centers and power and axis on both pairs. 
The power of the lenses and the axis of 
the cylinders were in strict accord with 
the prescription and identical. We found, 
however, that the distance center of the 
left lens in the pair causing trouble was 
one millimeter higher than the distance 
center of the right lens, whereas the dis- 
tance centers in the comfortable pair were 
exactly the same height. 


IMPORTANCE OF CORRECT VERTICAL CENTERS 
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A difference of one millimeter in centers 
in a lens strength of +2.00+1.00X 180 
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up, in that eye—enough to cause some 
trouble for a very sensitive pair of eyes. 
On closer examination of the prescrip- 
tion, we found, however, that the left eye 
having a half diopter more power in the 
vertical meridian than the right eye would 
exercise a vertical imbalance at a reading 
point eight millimeters down from the 
distance center of .4 degree of prism, base 
up, in that eye. This imbalance, added to 
the .3 degree of prism caused by the dis- 
tance center being one millimeter higher 
made a .7 degree of prism, base up, in the 
left eye, which was enough to cause the 
trouble. 


The left lens was reground, the distance 
center moved downward one millimeter 
and the patient is now comfortable with 
either pair of glasses. 


To some this small error in centering may 
seem insignificant, but in this particular 
case it represented the difference between 
a satisfied patient and a dissatisfied one. 
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OPTIC NERVE SHEATH HEMORRHAGE* 


Tue Jackson Memortat LECTURE 


Frank B. Watsu, M.D., Tuomas R. Hepces, Jr., M.D. 
Baltimore, Maryland 


| am grateful for the high honor accorded 
me in the privilege of delivering the Jackson 
Memorial Lecture. It is traditional that origi- 
nal work be presented as a tribute to the 
memory of Dr. Jackson. With this in mind 
I decided to investigate optic nerve sheath 
hemorrhages, particularly from the stand- 
point of their relation to intracranial hemor- 
rhages. In the studies which are described in 
this communication, the assistance of Dr. 
Thomas R. Hedges, Jr., has been invaluable 
and I am happy to include him as co-author. 

Mention of our studies in the order of 
their occurrence may hold interest since the 
arrangement of material in the body of the 
paper does not reflect the chronology of our 
efforts. An incomplete survey of the litera- 
ture revealed a paucity of detailed informa- 
tion regarding optic nerve sheath hemor- 
rhages. Mention is made of them in many 
papers but other problems, usually papillede- 
ma, receive principal attention, Three au- 
thoritative papers were exceptions to this 
generalization ; the earliest, that of Liebrecht 
(1906),*° a paper by Behr (1935),? and 
Ballantyne’s recent paper (1943)." 

There were available in the pathology de- 
partment of the Wilmer Institute many 
specimens of hemorrhage in the optic nerve 
sheaths. This material was studied and in 


* From the Wilmer Ophthalmological Institute of 
The Johns Hopkins University and Hospital. Pre- 
sented at the 55th annual session of the American 
Academy of Ophthalmology and Otolaryngology, 
October 1950, Chicago, Illinois. 


each case the histologic findings were corre- 
lated with the clinical history and autopsy 
findings. In this readily available material, 
however, only the posterior half of each eye 
and a short segment of the optic nerve and 
its sheaths were included. 

It was obvious that examinations of the 
optic canals must be made if conclusions con- 
cerning the relationship between intracranial 
and optic nerve sheath hemorrhage were to 
have any real value. The necessary speci- 
mens containing the optic canal were ob- 
tained from normal subjects and from cases 
in which intracranial or optic nerve sheath 
hemorrhages were present. 

Decalcification was a part of the prepara- 
tion of all but two of our eight canal speci- 
mens. Injection experiments were performed 
on cadavers, essentially in the manner re- 
cently described by Field and Brierly*® on 
living animals, with results similar to those 
they described regarding the passage of India 
ink into the spaces about the optic nerve. 
Animal experimentation was not a part of 
the study. 

The paper is divided into two parts. Part I 
concerns anatomy and pathologic studies of 
the optic canal in cases of intracranial hem- 
orrhage. In this part of the paper, sections 
include the optic canal. Part II contains ob- 
servations on a large series of cases in 
which hemorrhage was present in the optic 
nerve sheaths, but in which only the ante- 
rior segment of the optic nerve and posterior 
segment of the eyes were available for study. 
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Fig. 1 (Walsh and Hedges). Transverse section 
through the left cavernous sinus. The optic nerve is 
above, separated by dura from the carotid artery 
below. The third, fourth, fifth, and sixth nerves lie 
in the lateral wall of the sinus. There is a layer of 
bone shown medially. Intraneural hemorrhage is 
seen in the third nerve. The ophthalmic artery is 
arising from the carotid artery. 


Fig. 2 (Walsh and Hedges). Transverse section 
at the cranial end of the left optic canal. The floor of 
the canal is complete. At the anterior portion of the 
cavernous sinus the carotid artery is sectioned 
through its walls as it makes its anterior bend. Be- 
neath the carotid artery fat is present, which sug- 
gests that the superior orbital fissure is present 
inferiorly. Hemorrhage is seen about the third 


FRANK B. WALSH AND THOMAS R. HEDGES, JR. 


Part I 
ANATOMY 

No effort is made here to supply detailed 
descriptions of the anatomy of the optic 
nerve sheaths and optic canal. The legends 
on Figures 1 to 7 are self-explanatory. At- 
tention is drawn to facts which are funda- 
mental to an understanding of optic nerve 
sheath hemorrhages and which are substan- 
tiated by the sections shown (figs. 1 to 7). 

Examination of the cross and longitudinal 
sections shown suggests that there is a con- 


Fig. 3 (Walsh and Hedges). Transverse section 
in the left optic canal. The roof of the canal is 
represented by a layer of dura (falciform fold). 
The meningeal spaces are well represented. Hemor- 
rhage is seen in the subarachnoid space about the 
nerve. The ophthalmic artery lies below the nerve 
in the dura. Intradural hemorrhage arises in the 
superior lateral portion of the canal where vessels 
are present. The superior orbital fissure lies below 
the floor of the canal and contains nerves, vessels, 
and orbital fat. Hemorrhage is present in the dura 
and in the perivascular spaces about the third nerve. 
The posterior aspect of an intraneural venous 
channel in the optic nerve is seen to empty into the 
subarachnoid space. 


nerve, which lies lateral to the carotid artery. Also, 
there is hemorrhage in the meningeal spaces above 
the ophthalmic artery in the floor of the canal. The 
hemorrhage infiltrates the nerve septa. 
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siderable amount of free space between the 
optic nerve and the bone in the optic canal. 
In several longitudinal sections we did not 
see such a space. It is, however, impossible 
to evaluate longitudinal sections in this re- 
gard because in them free space, if small, 


Fig. 4 (Walsh and Hedges). Transverse section 
at the anterior end of the canal. The floor of the 
canal is absent and the muscle cone is forming in- 
feriorly. The ophthalmic artery takes a more lateral 
position. Intradural hemorrhages are appearing on 
each side of the artery. The hemorrhages arise 
from venous channels which are seen in relation 
to the artery. Perineural hemorrhage persists about 
the third nerve lateral to the optic nerve. 


Fig. 5 (Walsh and Hedges). Section of the 
posterior segment of the eye and anterior optic 
nerve. The central vessels are seen as they enter 
the nerve. They take an oblique course anteriorly. 
Massive subdural and subarachnoid hemorrhage is 
present in the optic nerve sheaths. 


$11 


Fig. 6 (Walsh and Hedges). Longitudinal section 
through the center of the optic nerve of the right 
eye. The ophthalmic artery is seen entering the 
canal. The carotid artery lies below the nerve 
posteriorly. The anterior lobe of the pituitary is 
seen in the inferior posterior part of the section. 
Hemorrhage is present in the meninges anterior to 
the ophthalmic artery and can be traced forward 
in the subarachnoid space in the orbit. A large intra- 
dural hemorrhage is present at the apex of the 
orbit beneath the nerve. 


can be missed in sectioning. If the cross sec- 
tions are carefully studied, it will be seen that 
there is retraction and distortion of tissues. 
If added to these changes there is the shrink- 
age which occurs in the soft tissues in fixa- 
tion, it becomes obvious that any free space 
which exists in the optic canal must be very 
small indeed. Actually, the amount of space 
varies in different specimens, as we have ob- 
served. Consideration of measurements given 
by Wolff,’® and also Whitnall,"* makes it 
clear that one mm. is a liberal estimate of the 
free space about the optic nerve. 


Fig. 7 (Walsh and Hedges). Longitudinal section 
through a more lateral portion of the canal. The 
ophthalmic artery is seen entering the orbit. Hemor- 
rhage in the optic nerve sheaths persists, also 
the large intradural hemorrhage at the apex of the 
orbit. 
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Fig. 8 (Walsh and Hedges). Section through the 
intracranial portion of the optic nerve and canal. 
Dye is seen in the arachnoid tissues about the nerve 
as it enters the canal. 


India ink in a gelatin solution finds its 
way into these spaces after it has been in- 
jected into the cranial subarachnoid space 
(figs. 8 to 11). It is noteworthy in our speci- 
mens, and also in those of Field and Brierly,* 
that there is not a definite column of ink but 


rather an infiltration of particles which are 
fixed in the meninges, through the canal and 


in the orbit. Our studies have not concerned 


cerebrospinal fluid. From what has been 
stated and shown in the figures it is certain 
that blood flow through the canal from the 
cerebral to the orbital subarachnoid space ‘s 
slight, if it occurs at all. Our studies on 
intracranial and nerve sheath hemorrhages, 
which are described subsequently, not only 


Fig. 9 (Walsh and Hedges). Transverse section 
through the midcanal showing dye in the arachnoid 
tissues and inner layer of the dura along the in- 
ferior aspect of the nerve. 
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confirm but amplify this statement. 

The vessels in the optic canal engaged our 
attention. It is apparent in many sections 
that, in addition to the ophthalmic artery, 
there are veins or venous blood channels 
within the dura in the bony canal (figs. 12 
and 13). These channels are continuous with 


Fig. 10 (Walsh and Hedges). Low-power view 
showing dye about optic nerve in the orbit. 
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Fig. 11 (Walsh and Hedges). High-power view of 


section in Figure 10. 


the orbital veins anteriorly and empty into 
the cavernous sinus posteriorly. In several 
sections we observed venous channels emerg- 
ing from the bone of the optic canal. These 
venous channels emptied into the dural veins 
within the canal. They are analogous to the 
diploic channels in the skull which empty 
into the cranial dural sinuses. 

We have not identified with certainty a 
continuous posterior, central vein within the 
optic nerve as described by Vossius and 
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Kuhnt. We have, however, seen isolated 
venous channels within the optic nerve in the 
canal (see Figure 20). It is noteworthy that 
such venous channels were seen leaving the 
optic nerve only in cases of massive cerebral 
subarachnoid hemorrhage. 


HEMORRHAGES IN OPTIC NERVE SHEATHS 


We obtained autopsy material from six 
cases of spontaneous intracranial subarach- 
noid hemorrhage. The entire optic nerve and 
bony canal, as well as the posterior segment 


Fig. 12 (Walsh and Hedges). Transverse section 
through the anterior end of the cavernous sinus 
showing the ophthalmic artery and optic nerve 
before their entrance into the canal. Venous chan- 
nels are seen on each side of the ophthalmic artery. 
The venous channel on the left enters the cavernous 
sinus adjacent to the carotid artery. 


of the eye, were studied in serial sections in 
four cases. In two cases sections were taken 
from the canal and posterior orbital optic 
nerve. All of these cases are now described 
and several figures are shown. 


Case 1 


Spontaneous intracranial subarachnoid hemor- 
rhage following lumbar puncture. Autopsy revealed 
intracerebral hemorrhage and a small amount of 
subarachnoid bleeding. There was absence of cere- 
bral edema. Serial sections through the optic canals 
and entire optic nerves did not reveal any hemor- 
rhage within the optic nerve sheaths. 


Case 2 


Spontaneous intracranial hemorrhage of slow 
onset. There was intracerebral hemorrhage with 


Fig. 13 (Walsh and Hedges). Transverse section 
through the cranial end of the optic canal slightly 
further forward than seen in Figure 12. The oph- 
thalmic artery and its accompanying venous chan- 
nels lie in the dura beneath the optic nerve in a 
groove in the bone. The venous channel on the 
right communicates with an extension of the 
cavernous sinus through the floor of the canal. 


subarachnoid extension of moderate degree. Cere- 
bral edema was present, but it was not pronounced. 
Longitudinal sections of the optic canals and optic 
nerves were made, There were small scattered 
hemorrhages in the sheath spaces. These hemor- 
rhages first appeared near the posterior portion of 
the optic canal. 

Within the canal the sheath spaces were poorly 
defined and what little hemorrhage could be seen 
was unevenly distributed between the dura and the 
nerve (fig. 14). At the orbital end of the canal 
hemorrhage appeared in the dura (fig. 15). This 
hemorrhage increased in amount as the sections 
progressed anteriorly but disappeared within a few 
millimeters. 


Fig. 14 (Walsh and Hedges). Case 2. Longi- 
tudinal section showing scanty hemorrhage in the 
sheath spaces in midcanal. Venous channels in the 
dura next to the bone are seen to communicate with 
blood spaces in the bone. 
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w-power 
view of intradural hemorrhage at the orbital open- 
ing of the canal. 


Subdural and subarachnoid hemorrhage was pres- 
ent in the sheath spaces in the orbit in a patchy 
distribution. Hemorrhage was most pronounced in 
the subdural space anteriorly and beneath the point 
where intradural hemorrhage was seen. Only a 
small amount of subdural hemorrhage was present 
in the anterior segment of the nerve behind the 
globe. 


Case 3 

Spontaneous intracranial subarachnoid hemor- 
rhage of rapid onset causing sudden exodus. 
Massive intracerebral and subarachnoid hemor- 
rhages were present on the left with extension of 
the hemorrhage over the entire right hemisphere in 
the subarachnuid space. There were many scattered 
hemorrhages of varying size throughout the orbit 
beneath Tenon’s capsule. 

Serial sections were done, transversely on the 
left and longitudinally on the right, from the base 
of the brain through the cavernous sinus and optic 
nerve in its entirety, also the posterior segment of 
the eye. 


Fig. 16 (Walsh and Hedges). Case 3. Longi- 
tudinal section through the medial portion of the 
optic canal. The optic nerve is seen extending from 
the chiasm forward through the canal. Hemorrhage 
makes its appearance within the optic nerve sheaths 
rather far forward in the canal.’ 


On both sides, intracanalicular hemorrhage did 
not appear until after the ophthalmic artery had 
entered the dura at the cranial end of the canal 
(fig. 16). See also Figures 6 and 7. At this point, 
where accompanying veins were present in the 
normal specimen, hemorrhage began in the sub- 
arachnoid space and could be followed forward 
into the orbit. 

No hemorrhage was seen in the meningeal spaces 


Fig. 17 (Walsh and Hedges). Case 3, The third 
nerve within the cavernous sinus contains hemor- 
rhage which extends into the nerve from the 
periphery between the nerve fiber bundles. 


posterior to the entrance of the ophthalmic vessels 
into the canal. In the cavernous sinus, hemorrhage 
infiltrated the substance of the third nerve (fig. 17). 
See also Figure 1. As the nerve left the sinus and 
entered the superior orbital fissure, it was seen that 
hemorrhage remained about the nerve, infiltrating 
its dural coat. Such hemorrhage extended forward 
into the orbit for several millimeters (fig. 18). 
Within the canal, hemorrhage entered the 
meningeal spaces anterior to the point where the 
ophthalmic artery and its accompanying veins 
entered the canal. Hemorrhage was also present 
within the optic nerve in the midcanal. This hemor- 


Fig. 18 (Walsh and Hedges). Case 3. The third 
nerve in the orbit has hemorrhage about it. 
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rhage communicated with the subarachnoid spaces. 

Between the nerve fiber bundles venous channels 
were seen at the middle portion of the canal in the 
area of the intraneural optic nerve hemorrhages. 
These channels could be traced to the periphery of 
the nerve, where they emptied into the subarachnoid 
space (fig. 19). A single, large venous trunk could 
be traced from this point forward for several milli- 
meters in the center of the nerve (fig. 20). 

At several points in the canal fresh hemorrhage 
appeared. in the dura about collections of vessels. 
These hemorrhages communicated with the sub- 
dural space. At the orbital opening of the canal, 
large intradural hemorrhages arose from veins as 
they passed through the dura at this point. These 
hemorrhages communicated with both the subdural 
and epidural spaces (fig. 21). At the entrance of 
the central vessels into the dura more intradural 
hemorrhage was seen and communicated with the 
subdural space (fig. 22). 

From this point forward, both subdural and sub- 
arachnoid hemorrhages could be traced to the globe 
where they were massive in the ampulliform dilata- 


Fig. 21 (Walsh and Hedges). Case 3. Low-power 
view of intradural hemorrhage at the apex of the 
orbit on each side of the ophthalmic artery. The 
hemorrhage has originated through rupture of veins 
in the dura. Intradural hemorrhage communicates 
with the subdural and epidural spaces. 


Fig. 22 (Walsh and Hedges). Case 3. Intradural 
. 4 hemorrhage is seen at the orbital opening of the 
Fig. 19 (Walsh and Hedges). Case 3. Hemorrhage canal where vessels pass through the dura. 4 
in the optic nerve, also intraneural venous channels. 
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Fig. 20 (Walsh and Hedges). Case 3. Intraneural 
venous channels persisting several millimeters for- view of the hemorrhage about large nerves and 
ward from those in Figure 19. vessels in the orbit. 
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Fig. 24 (Walsh and Hedges). Case 4. Gross 
specimen of optic nerves with the canals intact. 
When sections were made, it was seen that scattered 
hemorrhages appeared in the dura at the orbital end 
of the optic canal. There was no hemorrhage within 
the canal in serial sections. 


Fig. 25 (Walsh and Hedges). Hemorrhage is 
seen within the dura at the orbital opening of the 
optic canal. No hemorrhage was found in the canal. 


Fig. 26 (Walsh and Hedges). A more anterior 
cross section showing intradural, subdural, and sub- 
arachnoid hemorrhage. 


tion of the sheath spaces behind the sclera (fig. 5). 
At the apex of the orbit many scattered hemor- 
rhages were seen in the orbital tissues, particularly 
about nerves and arteries and in the orbital fat 
(fig. 23). 


Case 4 

Spontaneous basilar subarachnoid hemorrhage of 
rapid onset causing sudden exodus. There was a 
pontine hemorrhage, with massive subarachnoid 
hemorrhage limited to the posterior fossa. Serial 
sections were done through the cavernous sinus, 
optic canal, and orbital optic nerve. 

No hemorrhage was seen at the cranial end of 
the optic nerve sheaths. There was a large hemor- 
rhage in the substance of the third nerve (similar 
to that seen in Case 3 [fig. 17]) within the cavern- 
ous sinus. The hemorrhage could be traced forward 
in the perineural spaces and dura to the superior 
orbital fissure. 

In the midcanal an intrafascicular optic nerve 
hemorrhage communicated with the subarachnoid 
space. There were several small intradural hemor- 
rhages present in the canal and these communicated 
with the subdural space. At the orbital opening of 
the canal a larze intradural hemorrhage was seen, 
as in Case 3. At the entrance of the central vessels 
in the orbital part of the nerve, a large intradural 
hemorrhage was seen. It extended into the subdural 
space from this point forward to the globe (fig. 
24). 


Cases 5 AND 6 

Spontaneous intracranial subarachnoid hemor- 
rhage. In these cases serial sections were not made, 
but sections were taken from the optic canal, 
chiasm, and orbital optic nerve. 

The findings in these cases were identical. There 
was no hemorrhage in the sheaths within the canal. 
At the anterior opening of the canal the dura con- 
tained hemorrhage, which extended forward for 
several millimeters. In one case, intradural hemor- 
rhage was massive at the apex of the orbit (figs. 
25 and 26). 

More anteriorly, blood appeared in the subdural 
and subarachnoid spaces. Anterior to the crossing 
of the central vessels, hemorrhage predominated in 
the subdural space (fig. 27). 

In both cases scattered hemorrhage was seen on 
the outer surface of the dura. In one case, hemor- 
rhage was present in the substance of the chiasm in 
close association with venous channels which had 
ruptured (fig. 28). 


SUMMARY OF OBSERVATIONS 


1. Intraneural hemorrhage was observed 
within the chiasm in one case, and in two 
cases hemorrhage was present in the sub- 
stance of the third nerve in the cavernous 


516 
; 
i 
x 
j Pe. 
> 
= 
— 


OPTIC NERVE SHEATH HEMORRHAGE 517 


sinus, Hemorrhage within the third nerve 
in both cases was associated with hemor- 
rhage in the dura about the nerve, and in 
one of these cases the hemorrhage extended 
several millimeters into the orbit. In the 
other case, the perineural hemorrhage 
stopped at the superior orbital fissure. 

2. Of six canals studied in cases of spon- 
taneous intracranial subarachnoid hemor- 
rhage, there was one case in which hemor- 
rhage was absent in the canal and in the 
orbit. In two cases no hemorrhage was found 
in the optic canal, but there was extensive 
hemorrhage in the orbital optic nerve sheaths 
and in one of these there was a massive intra- 
ocular subhyaloid hemorrhage. 

In two cases there was minimal hemor- 
rhage in the canal with a moderate amount of 
optic nerve sheath hemorrhage in the orbit. 
In one case considerable hemorrhage was 
present in the meningeal spaces within the 
canal, anterior to the cranial entrance of the 
ophthalmic artery into the canal, and in this 
case there was massive hemorrhage within 
the orbital optic nerve sheaths. 

3. Hemorrhages were seen within the optic 
nerve in the canal in two cases. The orbital 
optic nerve was never so affected. 

4. Where intraneural hemorrhages occur- 
red in the intracanalicular portion of the 
nerve, a dilated vein was seen at the center 
of the nerve in one case. It communicated 
with the subarachnoid space in the canal. It 
could be followed forward in the center of 
the nerve only for several] millimeters where 
it divided into small branches. 

5. At the cranial entrance to the canal, 
meningeal hemorrhage appeared anterior to 
the entrance of the ophthalmic artery and 
the accompanying venous channel. The 
hemorrhage could be followed forward into 
the orbit via the spaces in the canal. Addi- 
tional hemorrhage could be identified as origi- 
nating at various points in the dura from 
venous channels and these hemorrhages com- 
municated with the subdural space. There 
was no hemorrhage present about the intra- 
cranial portion of the optic nerve. 


Fig. 27 (Walsh and Hedges). A longitudinal sec- 
tion at the anterior end of the optic nerve. The 
differentiation between subdural and subarachnoid 
hemorrhage is shown clearly. 


6. At the orbital opening of the canal, 
large intradural hemorrhages were observed. 
These hemorrhages arose from ruptured 
veins in the dura and communicated with the 
subdural and epidural spaces. This was a 
predominant finding in five of the six cases 
of optic nerve sheath hemorrhage. 

7. Large intradural hemorrhages were 
seen at the region of entrance of the central 


Fig. 28 (Walsh and Hedges). Hemorrhage within 
the optic chiasm. 
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vessels into the dura. Such hemorrhages 
communicated with the subdural space. 

8. Subarachnoid hemorrhage occurred in 
varying amounts in four of the six cases 
throughout the course of the nerve. When 
subarachnoid hemorrhage was extensive, it 
was found just posterior to the globe. 

9. Orbital hemorrhages were seen princi- 
pally at the apex of the orbit. The hemor- 
rhages surrounded orbital nerves and vessels 
and were scattered through the orbital fat. 


CONCLUSIONS 

Our interpretation of the observations 
which have been recorded suggests that optic 
nerve sheath hemorrhages do not originate 
as a result of forward passage of blood from 
the intracranial meningeal spaces. If there 
is passage of blood through the optic canal, 
it is extremely small in amount. Optic nerve 
sheath hemorrhages originate in rupture of 
venous channels in the dura. It follows that 
subdural hemorrhages are relatively more 
frequent than are subarachnoid hemorrhages, 
and it is our belief that both have the same 
origin. 

Local rupture of veins accounts for the 
hemorrhages which occur in the cranial 
nerves in the cavernous sinus, optic chiasm, 
intracanalicular portion of the optic nerve, 
orbital dura at the entrance or exist of ves- 
sels, and throughout the orbital tissues. 

The presence of hemorrhage about the 
nerves within the cavernous sinus, and the 
extension of such hemorrhage through the 
superior orbital fissure via the perineural 
spaces and dura into the orbit, is a manifesta- 
tion of increased venous pressure which is 
transmitted from the cranium to the orbit. 
Increased venous pressure is present in the 
orbital veins. Hemorrhages occur where the 
supporting structure of vessels is altered, as 
where vessels pass from the optic canal into 
the orbit and at their entrance or exit from 
the dura. At such points, it would be an- 
ticipated that veins under increased pressure 
would rupture, and this is what we have 
found. Undoubtedly, the degree and extent 
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of such ruptures depends on the rapidity 
and magnitude of elevation of venous pres- 
sure. 
Part Il 

This part of the paper is devoted to an 
analysis of 180 cases of hemorrhage into the 
optic nerve sheaths. These cases were studied 
with the principal purpose of determining 
the relationship between hemorrhage in the 
optic nerve sheaths and intracranial hemor- 
rhage. Also, it seemed opportune to corre- 
late the occurrence of retinal hemorrhages 
and papilledema with intracranial hemor- 
rhage. 


OPTIC NERVE SHEATH HEMORRHAGE AND ITS 
RELATION TO ASSOCIATED INTRACRANIAL 
AND INTRAOCULAR HEMORRHAGE 
This series includes all the cases of optic 

nerve sheath hemorrhages observed over a 

27-year period in the pathology department 

of the Wilmer Ophthalmological Institute. 

In each case a review of the clinical his- 
tory was made, with special references to 
cerebral and ocular symptomatology, to im- 
portant physical and laboratory findings, as 
well as autopsy findings. In all instances the 
optic nerve had been severed anterior to the 
crossing of the central vessels from the dura 
to the nerve. The location and extent of the 
intracranial and optic nerve sheath hemor- 
rhages were noted, and also the presence or 
absence of cerebral edema, papilledema, reti- 
nal or subhyaloid hemorrhages. Flattening 
of the convolutions and the presence of a 
pressure conus were the criteria used as evi- 
dence of cerebral edema. 

The cases were divided into four main 
groups based on the nature of the intra- 
cranial lesions : (1) Spontaneous intracranial 
subarachnoid hemorrhage (90 cases); (2) 
intracranial hemorrhage following cranial 
operation (64 cases) ; (3) intracranial hem- 
orrhage due to skull fracture (16 cases) ; and 
(4) spontaneous subdural hemorrhage (10 
cases ). 

The optic nerve sheath hemorrhage in 
each case was studied with regard to its lo- 
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cation (subdural, subarachnoid, or both) 
and amount. In most instances the degree 
and extent of the sheath hemorrhage was 
proportional to its location, in that when 
the blood was confined to the subdural space 
it was usually minimal in amount. As the 
amount of hemorrhage increased, subarach- 
noid blood became more evident, especially 


cerebral vessels, three with ventriculography, 
and two with metastatic tumor. Although in- 
tracranial hemorrhage was present in all 
cases, the hemorrhage may have been pri- 
marily intracerebral or intraventricular in 
some of them. Table 1 which follows sum- 
marizes the findings in this group. 
Examination of Table 1, which summar- 


TABLE 1 


Group I: OBSERVATIONS ON 90 CASES OF SPONTANEOUS 
INTRACRANIAL SUBARACHNOID HEMORRHAGE 


The Intracranial Hemorrhage 


Location of Optic Nerve Slow | Intermediate Rapid 
Sheath Hemorrhage | Onset Onset Onset 
Subdural 6 3 3 
Subdural with slight subarachnoid 14 15 16 
(45 cases) 
Equally distributed in both the subdural and sub- | 
arachnoid spaces 1 13 20 
(33 cases) 
Associated Abnormal Findings 
Cerebral Retinal Subhyaloid 
Opt Papilledema yi 
Hemorrhage | Present | Absent | Present | Absent Present | Absent | Present | Absent 
Subdural with slight sub- 
arachnoid ae 25 34 | 3s 
Equally distributed in both i | 
the subdural and subarach- | | 
27 6 23 | 10 18 15 


noid spaces 27 6 


in the subarachnoid space immediately be- 
hind the globe. When both spaces were filled 
with blood, the hemorrhage was of maximum 
severity. 
GrovuP I. 
Optic nerve sheath hemorrhage associated 
with spontaneous subarachnoid hemorrhage. 
The 90 cases in this group include 39 (43 
percent) due to ruptured aneurysm, 41 (46 
percent) associated with spontaneous sub- 
arachnoid hemorrhage without demonstra- 
tion of aneurysm, five with thrombosis of 


izes our observations on cases of cerebral 
subarachnoid hemorrhage, justifies the fol- 
lowing observations. 

1. Whereas the intracranial hemorrhages 
were in all cases subarachnoid, the optic 
nerve sheath hemorrhages were predomi- 
nantly subdural in over 60 percent of the 
cases. In no single instance was blood con- 
fined to the subarachnoid space, as might be 
anticipated if the cerebral subarachnoid space 
and that about the optic nerve were in direct 
communication. 

2. The degree and extent of the hemor- 
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rhage about the optic nerve was proportional 
to the rapidity of the onset of clinical symp- 
toms prior to death. 


3. The frequency of occurrence of papil- 


be 
Fig. 30 (Walsh and Hedges). A second case 


showed the origin of subhyaloid hemorrhage through 
venous rupture. 


Fig. 29 (Walsh and Hedges). Preretinal (sub- ; b loj h : 
hyaloid) hemorrhage is shown originating from ledema, retinal and subhyaloid hemorrhages, 


rupture of the central retinal vein. and cerebral edema increased proportionately 


TABLE 2 


Grovrp II: OBSERVATIONS ON 64 CASES OF INTRACRANIAL HEMORRHAGE 
FOLLOWING CRANIAL OPERATION 


Location of Intracranial Hemorrhage 


Location of Optic Nerve Operative | Predominantly Predominantly 
Sheath Hemorrhage Site Only | Subarachnoid Subdural 
Subdural 7 6 2 


(15 cases) 


Subdural with slight subarachnoid 10 24 1 
(35 cases) 


Equally distributed in both the subdural and sub- 
arachnoid spaces 
(14 cases) 


uw 


Retinal Subhyaloid 


| 
Location of Optic | Papilledema 
Nerve Sheath Edema Hemorrhages Hemorrhages 


Hemorrhage 


Present | Absent | Present | Absent | Present | 


Absent | Present | Absent 


Subdural 4 3 12 1 14 5 10 


Subdural with slight sub- | 
arachnoid 12 23 18 17 4 31} 3 32 


Equally distributed in both 
the subdural and subarach- 
noid spaces 
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with the degree and extent of the optic nerve 
sheath hemorrhages. 

4. The situation of the intracranial hemor- 
rhage did not influence the location or 
amount of hemorrhage about the optic nerve. 
Of greater importance than the location of 
the intracranial hemorrhage was the rapidity 
of onset and the size of the vessel ruptured. 
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Group II 

Optic nerve sheath hemorrhage associated 
with intracranial hemorrhage following 
cranial operation. 

The 64 cases in this group were placed in 
three subgroups based on the site of cranial 
operation: (1) Operations on the cerebral 


hemispheres (22 cases); (2) operations 


TABLE 3 


OPERATIONS ON THE CEREBRAL HEMISPHERES—22 CASES 


Location of Intracranial Hemorrhage 


| Predominantly 


Location of Optic Nerve Operative | | 
Sheath Hemorrhage Site Only | Subarachnoic | Subdural 
Subdural 3 2 1 
(6 cases) 
Subdural with slight subarachnoid 3 8 1 
(12 cases) 
Equally distributed in both the subdural and sub- | 
arachnoid spaces 2 1 1 
(4 cases) 
Associated Abnormal Findings 
Location of Optic Edema Papilledema Hemorrhages | Hemorrhages 


Nerve Sheath 


Hemorrhage 
Subdural 2 4 1 
Subdural with slight sub- 
arachnoid 8 4 7 
Equally distributed in both 
the subdural and subarach- 
3 1 


noid spaces 


5. Retinal subhyaloid hemorrhage oc- 
curred frequently (33 percent of the cases). 
In two cases it was possible to demonstrate 
that the intraocular hemorrhages originated 
from rupture of the central retinal vein an- 
terior to the lamina cribrosa (figs. 29 and 
30). As regards other retinal hemorrhages, 
our observations have little or no value, and 
consequently these are not further considered 
other than to state that in all probability 
they more or less parallel the occurrence of 
subhyaloid hemorrhages. 


Present | Absent | Present | Absent 


| 
| Present | Absent | Present Absent 


5 0 6 0 6 
5 2 10 2 10 
1 1 3 2 2 


about the sella turcica (18 cases); and (3) 
operations in the posterior fossas (24 cases). 
In each of these subgroups the cases were 
evaluated according to the location of the 
intracranial hemorrhage. The hemorrhage 
was limited to the operative site in 22 cases 
(34 percent), was predominantly subarach- 
noid in 37 (57 percent), and was mainly 
subdural in five cases (eight percent). 

Table 2 includes the observations on the 
entire series of 64 cases. Tables 3, 4 and 5 
give a detailed account of the observations 
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TABLE 4 
OPERATIONS ABOUT THE SELLA TURCICA—18 CASES 


Location of 


Location of Optic Nerve rative Predominantly | Predominantly 
Sheath Hemorrhage ee Site Only Subarachnoid — Subdural 

Subdural 2 3 r 

(6 cases) | 
Subdural with slight subarachnoid 4 5 0 

(9 cases) 
Equally distributed in both the subdural and sub- | | 
arachnoid spaces 1 1 | 1 


(3 cases) | 


Associated Abnormal Findings 


Cerebral | F Optic Retinal Subhyaloid 
Edema Papilledema A _ Atrophy Hemorrhages | Hemorrhages 
Hemorrhage —_| Present! Absent | Present] Absent Present! Absent | | Present| Absent | | Present) Absent 
Subdural = 5 | 0 | | 
Subdural with slight | 
subarachnoid 1 8 1 - 0 
| 
Equally distributed | 
in both the subdural | | 
and = subarachnoid | 
spaces = 2 Te ee. 1 2 0 3 


TABLE 5 
OPERATIONS IN THE POSTERIOR FOSSA—24 CASES 


Location of. Hemorrhage 


Location of Optic Nerve Operative Site 
Sheath He emorrhage Only Subarachnoi 
Subdural | 2 a. 1 


(3 cases) 


Subdural with slight subarachnoid 
(14 cases) 


in both the subdural 
and su — spaces 2 5 
(7 cases) 


Associated Findings 


Cerebral : Retinal Subhyaloid 
of Edema |  Papilledema Hemorrhages | Hemorrhages 
Hemorrhages Present | Absent ‘Present t | Absent | Present at | Absent | Pr Present “Absent 
Subdural 1 2 2 


Subdural with slight sub- | 


Equally distributed in both | 
the subdural and subarach- | 
noid spaces 
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which were made in the three subgroups. vestigated all cases of papilledema available 

Examination of Tables 2 through 5 sum-_ in the pathology department of the Wilmer 
marizes our studies of optic nerve sheath Institute, with regard to the occurrence of 
hemorrhages associated with intracranial optic nerve sheath hemorrhage. Two hun- 
hemorrhage following operations on the dred twenty-seven cases of papilledema were 
brain. found which were not associated with optic 

1. Hemorrhages in the optic nerve sheaths nerve sheath hemorrhage. Of these cases, 
varied widely as regards location and extent. 103 were examples of cerebral tumor in 
Hemorrhage was predominantly subdural in which operation was performed, and 30 were 


TABLE 6 


Group III: OpserRvATIONS ON 16 CASES OF INTRACRANIAL HEMORRHAGE 
FOLLOWING SKULL FRACTURE 


Location of Intracranial Hemorrhage 


Location of Optic Nerve Subdural and | Predominant Predominantly 
Sheath Hemorrhage | Subarachnoid Subarachnoid | Subdural 
Subdural 4 1 1 
(6 cases) 
Subdural with slight subarachnoid 4 0 0 
(4 cases) 
} 
Equally distributed in both the subdural and sub- | 
arachnoid spaces 3 1 2 
(6 cases) | 


Hemorrhage Present | Absent | Present | Absent | Present Absent | Present Absent 

Subdural with slight sub- | 
arachnoid 1 3 0 4 | 
Equally distributed in both | | 
the subdural and subarach- 
noid spaces | 1 5 e-.-4 3 0 6 1 § 


a majority (78 percent). In many instances cases in which cerebral tumor was found at 
intracranial hemorrhage was absent or mini- autopsy when no operation was done. 
mal. 


2. Massive optic nerve sheath hemorrhage Group III 
was infrequent, which is in sharp contrast to Optic nerve sheath hemorrhage following 
what is seen in cases of spontaneous intra- fracture of the skull. 
cranial subarachnoid hemorrhage. Only 16 cases fell into this group. These 


3. Cerebral edema, papilledema, retinal cases were analyzed in the same manner as 
and subhyaloid hemorrhages occurred less the groups already considered (table 6). 
often in this group than in Group I (spon- In this group the following observations 
taneous subarachnoid hemorrhage). were made. 

As a corollary study of this group, we in- 1. Optic nerve sheath hemorrhage was 


a Associated Abnormal Findings 


524 


predominantly subdural (10 of 16 cases— 
63 percent ). 

2. It seemed remarkable that only a single 
subhyaloid hemorrhage was observed. 

3. Cerebral edema, papilledema, retinal 
and subhyaloid hemorrhages occurred infre- 


quently. 


Group IV 

Optic nerve sheath hemorrhage associated 
with spontaneous intracranial subdural hem- 
orrhage. 
Of the 10 cases in this group, four were 
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TABLE 7 


2. Cerebral edema, papilledema, and reti- 
nal hemorrhages occurred infrequently. 


SUMMARY OF OBSERVATIONS 


1. It was noted in 90 cases of spontane- 
ous intracranial subarachnoid hemorrhage 
that the optic nerve sheath hemorrhage (in 
the anterior portion of the nerve) was pre- 
dominantly subdural. Some explanation was 
necessary to explain the difference in loca- 
tion of the hemorrhage about the brain and 
optic nerve if these hemorrhages were con- 
tinuous. 


Group IV: OpseRVATIONS OF 10 CASES OF SPONTANEOUS INTRACRANIAL 


Location of Optic Nerve 
Sheath Hemorrhage 


Subdural 
(3 cases) 


Subdural with slight subarachnoid 
5 cases) 


Equally distributed in the subdural and subarach- 
noid spaces 
(2 cases) 


Cerebral 


Location of Optic Ede 
Nerve Sheath 
Hemorrhages | 


Subdural 


Subdural with slight sub- 
arachnoid 


Equally distributed in the 
subdural and subarachnoid 
spaces 


associated with a primary blood dyscrasia, 
three were due to cerebral trauma without 
fracture of the skull, and three were of un- 
known origin (table 7). 

The following observations were made on 
this group of cases. 

1. Subdural hemorrhage was predominant 
in the cranium and about the optic nerve. 


SUBDURAL HEMORRHAGE 


Associated Abnormal Findings 


Papilledema 


Present | Absent | Present | Absent 


Clinical Symptomatology 


Intermediate 


Slow Rapid 
Onset Onset Onset 
2 1 0 


Subhyaloid 
Hemorrhages 


Retinal 
Hemorrhages 


Present | Absent 


2. In many of the cases of optic nerve 
sheath hemorrhage associated with cranial 
operations, there was little or no intracranial 
meningeal hemorrhage, and yet hemorrhage 
was present in the optic nerve sheath in each 
instance. It is evident that hemorrhage into 
the optic nerve sheaths can exist in the ab- 
sence of intracranial hemorrhage. 


| 
| | 
0 5 | 5 1 4 0 5 
| 1 1 o 2 | O 2 0 2 
ved 
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3. In spontaneous intracranial subarach- 
noid hemorrhage, the position and extent of 
the hemorrhage about the optic nerve and 
the frequency of retinal and subhyaloid 
hemorrhage varied directly with the severity 
of the and the 
presence or absence of cerebral edema. 

4. In 64 cases associated with cranial op- 
eration, 16 cases of skull fracture, and 10 
cases of spontaneous subdural intracranial 
hemorrhage, cerebral edema was not fre- 
quent at autopsy. Massive sheath hemor- 
rhage, retinal and subhyaloid hemorrhages 
occurred infrequently in these cases, thus 
confirming the correlation between the pres- 
ence of cerebral edema and the degree and 
extent of optic nerve sheath and retinal 
hemorrhages. 

5. Seventy-five percent of the subhyaloid 
hemorrhages found in the entire series were 
in those cases associated with spontaneous 
intracranial subarachnoid hemorrhage. In 
two cases the subhyaloid hemorrhages were 
found to be due to rupture of the central 
retinal vein anterior to the lamina cribrosa. 


cerebrovascular accident 


CONCLUSIONS 


Optic nerve sheath hemorrhages may be 
subdural or subarachnoid, or both spaces 
may contain blood. In some instances the 
blood is intradural. Part II of this study in- 
dicates that subdural hemorrhages predomi- 
nate in the optic nerve sheaths, anterior to 
the entrance of the central retinal vessels. 

Optic nerve sheath hemorrhages may oc- 
cur in the absence of intracranial meningeal 
bleeding. 

Rupture of veins is the source of the op- 
tic nerve sheath hemorrhage, as well as in- 
traocular and intraorbital hemorrhages. 


COMMENT AND SUMMATION 


In 1906, Liebrecht*® reported 26 cases of 
skull fracture, of which 14 had hemorrhages 
in the optic nerve sheaths. He was probably 
the first investigator to do serial sections 
through the posterior and intracanalicular 
portions of the optic nerve. In general, the 


findings reported in six cases in this com- 
munication, are similar to those recorded by 
Liebrecht. He concluded that hemorrhages 
within the optic nerve sheaths about the op- 
tic nerve originated (1) by way of perivas- 
cular lymph channels, (2) by rupture of 
vessels in the optic nerve sheath and (3) in 
exceptional cases, by direct continuity be- 
tween the spaces about the brain and those 
about the optic nerve. 

In 1936, Behr* described the anatomy of 
the optic nerve, paying particular attention 
to the septa in and about the nerve and its 
blood supply. Illustrations which are in- 
cluded in his paper are strikingly similar to 
those which we have selected from our ma- 
terial. 

In 1943, Ballantyne’ studied optic nerve 
sheath hemorrhages in five cases of spon- 
taneous intracranial subarachnoid hemor- 
rhage. Serial sections through the canal were 
studied in two cases. He found absence of 
hemorrhage in the optic canal but observed 
isolated hemorrhages in the dura, retro-or- 
bital tissues and meningeal spaces about the 
optic nerve and in the chiasm. He demon- 
strated ruptured veins as the source of these 
hemorrhages. It was his opinion that there 
is little if any free flow of blood through 
the optic canal from the cranial meningeal 
spaces to the orbital optic nerve sheath 
spaces. 

Our observations and conclusions, which 
have already been stated, are in essential 
agreement with those described by Liebrecht, 
Behr, and Ballantyne. 

It seemed necessary to describe first our 
studies on the optic canal, which made up 
Part I of this paper. Part II concerned an- 
terior orbital sections of the optic nerve and 
the posterior segment of the eye. It is now 
necessary only to correlate Parts I and II 
by stating what we consider the facts of im- 
portance. 

Optic nerve sheath hemorrhages originate 
in rupture of veins or venous channels in the 
dura. Such hemorrhages are found in the 
dura within the cavernous sinus and in the 


. 
a 
x 


canal, and are regularly pronounced in many 
cases at the orbital opening of the canal. 
Further anterior, they tend to reach the sub- 
dural and subarachnoid spaces but predomi- 
nate in the former. 

The pattern of optic nerve sheath hemor- 
rhage which is outlined above, the observa- 
tion of intraneural hemorrhage (third nerve, 
optic nerve, chiasm), and the further obser- 
vation of subhyaloid retinal bleeding, origi- 
nating from rupture of the central retinal 
veins, establishes beyond question the pres- 
ence of increased venous pressure which is 
transmitted from the cranial cavity to the 
orbital veins. Scattered intraorbital hemor- 
rhages are further proof of such pressure. 
The degree and extent of venous ruptures are 
dependent on the rapidity of onset and the 
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magnitude of elevation of venous pressure in 
the brain and orbit. 

Our studies establish as fact that there is 
little if any extension of hemorrhage via the 
optic canal. Furthermore, optic nerve sheath 
hemorrhages are seen in the absence of intra- 
cranial bleeding. 

The observation of intraneural bleeding 
associated with hemorrhages in the optic 
nerve sheath raises many clinical possibilities 
which are not considered in this communica- 
tion. Indeed, in a similar manner, the prin- 
cipal finding that increased venous pressure 
and venous rupture accounts for optic nerve 
sheath hemorrhages may be of vital impor- 
tance, as for example in papilledema. 
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THE TREATMENT OF GLAUCOMA WITH DIBENAMINE* 


Frank W. Newe tt, M.D. 
Chicago. Illinois 
WituraM L, Rineway, M.D. 
San Francisco, California 
AND 
Rosert W. Zevter, M.D. 
Portland, Oregon 


PHARMACOLOGY 


Dibenamine (N, N-dibenzyl-B-chloro- 
ethylamine) is an adrenergic blocking agent 
of high specificity having a prolonged and 
complete action. Its pharmacologic actions 
were first described by Nickerson and Good- 
man,’ and its possible clinical applications 
have been studied in peripheral vascular dis- 
ease,” essential hypertension,’ psychoses,* the 
diagnosis of pheochromocytoma,* and glau- 
coma.*** 

It is the prototype of an entirely new series 
of compounds which have as their chief ac- 
tion the interruption of excitatory sympatho- 
adrenal stimuli in a manner comparable to 
the blocking action of the belladonna alka- 
loids on the parasympathetic system. 

In adequate dosage dibenamine prevents 
the vasopressor action of circulating epineph- 
rine. In many species the injection of epi- 
nephrine after administration of dibenamine 
causes an abrupt fall in blood pressure. In 
greater quantities the drug prevents a re- 
sponse to stimulation of sympathetic nerves. 
Autonomic ganglia are not affected, the ac- 
tion is not due to alteration or destruction of 
epinephrine, to an effect on peripheral nerves, 
nor to interference with the contractile 
mechanism of smooth muscle, Nickerson 


*From the Departments of Ophthalmology, 
Northwestern University Medical School and Cook 
County Hospital. 


and Goodman** conclude that dibenamine 
specifically blocks the receptor substance of 
effector cells to sympatho-adrenal stimuli in 
an unknown manner. Dibenamine blocks ex- 
citatory effects only; bronchial dilation, 
adrenergic vasodilation, and similar inhibi- 
tory effects are not inactivated. 


USE IN GLAUCOMA 


The value of dibenamine in the treatment 
of glaucoma was first reported by Christen- 
sen, Swan, and Gould,® who observed dra- 
matic lowering of the intraocular pressure 
following systemic administration of the 
compound in acute glaucoma recalcitrant to 
the usual medical measures. 

Their initial report and the subsequent 
one were tremendously stirring since this 
group was successful in reducing the intra- 
ocular pressure in types of cases which do 
not ordinarily respond to any medical meas- 
ures and which frequently do very poorly 
following surgery. 

As frequently occurs, however, their warn- 
ings that certain cases of glaucoma would not 
respond to the drug, and that its duration of © 
action was short, were overlooked in the 
initial enthusiasm that greeted the new com- 
pound. 

It is the purpose of this study to extend 
the preliminary observations of the Oregon 
group by reporting results in a relatively 
small group of patients with glaucoma who 
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were intensively studied before and after 
therapy with dibenamine. 

The concept of treatment of glaucoma by 
adrenergic blockade is not a new one but 
previous attempts to use this method of 
therapy were thwarted by the lack of spec- 
ificity, the toxicity, and the number of side 
reactions unrelated to adrenergic blockade 
associated with the use of the compounds 
available. 

The closest approach to treatment by this 
means was made by Thiel,’® Gifford," 
Heim," and many others who used ergota- 
mine in the treatment of glaucoma over 25 
years ago. It seems likely, however, that in 
the dosages reported the ergotamine exerted 
a direct vasoconstrictor action only without 
causing any blockade of the sympathetic 
nervous system. Because of the vasospasm 
and the uterine effects ergotamine was never 
widely used in the treatment of glaucoma. 

Dibenamine is the protoype of a new series 
of compounds which have as their chief effect 
adrenergic blockade with minimal unrelated 
side effects. Although this compound itself 
will probably be supplanted by newer drugs 
already being tested in animals, it is ex- 
tremely interesting because of its value in 
pharmacologic research and the insight it 
affords on the action of the autonomic nerv- 
ous system not only in experimental animals 
but in man. 

Dibenamine is related chemically to the 
nitrogen-mustard compounds and, although 
effective by all routes, should be adminis- 
tered intravenously because of severe tissue 
irritation caused by its acidity. It has no 
local effect, and actions following subcon- 
junctival or retrobulbar injection are due to 
absorption into the systemic circulation. 

When applied topically to the eye, it 
causes severe chemical inflammation without 
affecting the adrenergic nervous system. 
When administered orally in enteric coated 
tablets, dibenamine does not consistently 
cause adrenergic blockade. 

In several cases of narrow-angle glaucoma 
with tension elevated slightly above normal 
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levels, the oral administration of dibenamine 
in doses of 400 mg. a day did not affect the 
intraocular pressure. Additionally, when ad- 
ministered orally, the drug did not appear to 
enhance the action of the usual miotics. 

The inconsistent effects of orally adminis- 
tered dibenamine and the necessity for intra- 
venous administration of a well-diluted solu- 
tion of the compound are two of the chief 
limitations to the use of dibenamine in glau- 
coma. Only when compounds are developed 
with constant effects when administered 
orally will adrenergic blockade become any- 
thing more than an interesting research tool 
in the treatment of glaucoma. 


EFFECTS IN NORMAL EYES 


The ocular effects of dibenamine in normal 
eyes are not impressive. Theoretically one 
should observe a bilateral Horner’s syndrome 
due to blockade of the adrenergic nervous 
system but this does not.occur. Constriction 
of the pupil is the earliest sign of dibenamine 
action and this may be marked in individuals 
who have been receiving miotics. The pupil- 
lary effect is most marked in man and in the 
cat and was not observed by us in the rabbit 
or guinea pig. 

Ptosis does not occur constantly and is 
never marked. Enophthalmos was not ob- 
served. Visual acuity remains unchanged, and 
there is no demonstrable effect on accommo- 
dation. Usually the intraocular pressure falls 
5 to 10 mm, Hg (Schigtz) and the hypoten- 
sive effect persists less than 24 hours. We 
observed no effect on the vasculature of the 
fundus or external eye. 


SYSTEMIC EFFECTS 


As might be anticipated from its chief 
action and its chemical structure, the admin- 
istration of dibenamine is associated with 
widespread systemic effects. Nasal conges- 
tion due to vasodilation occurs constantly and 
patients occasionally complain of flushing. 
There is a constant orthostatic hypotension, 
which becomes less severe with repeated ad- 
ministration, but it necessitates patients re- 
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maining supine for 24 to 36 hours to prevent 
syncope. 

Cardiovascular effects are inconstant and 
unpredictable even with repeated administra- 
tion in the same patient. The blood pressure 
may be elevated or more frequently lowered ; 
usually the pulse is not affected. 

The chief complication is stimulation of 
the central nervous system with a peculiarly 
unpleasant type of violent excitement and 
loss of time perception. This is a toxic effect 
related to the rapidity of administration of 
the drug and is not due to the adrenergic 
blockade. It may be minimized or prevented 
by slow administration of the drug and pre- 
liminary sedation with a barbiturate. 

Other complications are related to the 
chemical structure and acidity of the com- 
pound. Infiltration into tissues may cause 
necrosis and the intravenous administration 
of an insufficiently diluted solution may re- 
sult in a thrombophlebitis. Too rapid admin- 
istration may be associated with burning in 
the vein receiving the fluid. 


CLINICAL STUDIES 


Dibenamine was administered intrave- 
nously on one or more occasions to hospital- 
ized patients with various types of glaucoma 
who did not respond to the usual medical 
measures. All local and systemic drugs were 
discontinued the evening before dibenamine 
was used. The patients received 0.1 gm. of 
pentobarbital (nembutal) 30 minutes prior to 
the new drug. 

An intravenous drip of normal saline was 
started into a cubital vein usually and, when 
this was flowing freely, the calculated dose 
of dibenamine in 200 to 400 cc. of 0.9-percent 
saline was administered through the same 
needle, The drug was used in doses of five to 
six mg./Kg. body weight, and the dose never 
exceeded 500 mg. at one injection. 

The saline containing the dibenamine was 
given over a 60- to 90-minute period and, 
when completely injected, the vein was 
flushed with 200 cc. of normal saline. Usu- 
ally less than a liter of saline was given over 


a one- to two-hour period and it was felt that 
this did not adversely affect the intraocular 
pressure. 

The blood pressure, pulse, and intraocular 
pressure were recorded before and then 
every 30 minutes during and after the injec- 
tion of the dibenamine until the maximum 
response was recorded. 

Pupillary size, reaction to light amd ac- 
commodation, vision, ocular movements, lid 
action, and the like, were also observed and 
recorded at this time. In several cases the 
period of observation exceeded nine hours 
and it was felt that there were no ocular ef- 
fects which were not observed. 


ABSOLUTE GLAUCOMA 

The response to dibenamine* of five blind 
eyes with markedly elevated intraocular pres- 
sure is shown in Table 1. As might be antic- 
ipated, these eyes with prolonged and pro- 
found loss of normal physiologic and 
anatomic relations and function responded 
poorly to the drug. There was, however, an 
average reduction of intraocular pressure of 
15 mm. Hg with extremes of 11 and 26 mm. 
Hg. In only one case was it possible to main- 
tain the reduction with miotics. 

Four of the patients in this group showed 
an initial rise in intraocular pressure after 
the dibenamine was started, a change which 
was not observed in any other eyes. For the 
most part, the elevation occurred so early 
in the administration of the drug that it could 
not be attributed either to an action of the 
drug or to a change in the blood viscosity re- 
sulting from the intravenous saline. 

Tonometry is so inaccurate at the levels 
that were being measured in this group that 
it is possible that some of the observed 
changes were due to the inaccuracies intro- 
duced by repeated tonometric observations. 

The maximum depression in intraocular 
pressure occurred at a much later period in 


* The dibenamine used in this and other studies 
was provided by Smith, Kline, and French Labora- 
tories. 
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TABLE 1 
EFFECT OF DIBENAMINE ON ABSOLUTE GLAUCOMA 


Lowest 


Highest 


Narrow angle, 
iridencleisis, 1945 


Narrow angle 


Narrow angle, 
iridencleisis, 1940 


Initial Tension Tension 
Case Age Sex Race Etiology Tension after after Remarks 
(mm. Hg Dibena- Dibena- 
Schigtz) mine mine 
K.D 47 M Cc Narrow angle 52 66 39 Tension 52 mm. follow- 
glaucoma (1’) (4’30")* ing day. 
AOC. 75 F Ww Old iridocyclitis 77 82 66 Retrobulbar procaine 
(1'15") (4'30") reduced tension to 52 


mm. Enucleation nec- 
essary. 


Maintained with 
miotics 


52 58 


(30") 


77 
(15") 


39 
(2°30") 


66 


40 Reduction not 
(8’45") maintained 

68 
(5'15") 


Lues treated three 
years earlier 


81 


Average 


70.8 
(45”) 


50.4 
(7") 


65.4 


eyes with absolute glaucoma than in the other 
groups. 

Almost by definition eyes with absolute 
glaucoma do not respond to medication so 
that the findings in this group were neither 
unexpected nor disappointing. Undoubtedly 
4 many of the patients with glaucoma (largely 
not reported) in whom dibenamine has been 
ineffective belong to this group and have 
been responsible for some of the diappoint- 
ment encountered in the use of adrenergic 
blockade in glaucoma. Patients with such 
eyes are easily available in most eye clinics 
and, armed with the thought that nothing 
| can be lost, the drug has been given and 
| disappointingly found not to delay the in- 
evitable progress to enucleation or palliative 
surgery. 


SECONDARY GLAUCOMA 


The effect of dibenamine in seven patients 
with various types of secondary glaucoma 
which did not respond to the usual medical 
measures is shown in Table 2. The average 
fall in intraocular pressure in these patients 
was 26.2 mm. Hg, with extremes of 12 and 
47 mm. Hg. 


* Figures in parentheses are times in hours and minutes after dibenamine administration was started. 


A most marked ocular and systemic re- 
sponse occurred in a 54-year-old patient 
(C. F.), with diabetes mellitus controlled 
with insulin, in whom a presumptive diag- 
nosis of pheochromocytoma was made after 
her blood pressure plummeted from 210/110 
to 90/55 mm. Hg during the administration 
of dibenamine. 

The glaucoma followed an attempted in- 
tracapsular cataract extraction with rupture 
of the capsule two years previously and had 
not responded to miotics or a cyclodialysis a 
year earlier. In this patient the intraocular 
pressure paralleled the lowering of the blood 
pressure and fell from 58 to 28 mm. Hg. 

There was no demonstrable ocular effect 
until the blood pressure had fallen to 160/85 
mm. Hg but thereafter the changes in intra- 
ocular pressure faithfully reflected variations 
in the blood pressure to the nadir. The fol- 
lowing day the blood pressure had returned 
almost to its previous level and the intra- 
ocular pressure was 42 mm. Hg. 

Three patients with glaucoma secondary 
to active uveal inflammation were treated. 
Although rather marked lowering of the 
intraocular pressures occurred shortly after 
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dibenamine, the pressures rose to their pre- 
vious levels the following day. 

The most significant observations in these 
patients was the lowering of intraocular pres- 
sure in one (A. K.) in whom the pupil was 
entirely occluded and the reduction in a case 
(C, T.) of sympathetic ophthalmia in whom 


mathematically, the drug was useful in only 
one of the seven patients in this group in 
whom it was used, Although the intraocular 
pressure was reduced to nearly normal levels 
in three patients, in two it was again ele- 
vated the following day. The intraocular 
pressures of the other patients were de- 


TABLE 2 
EFFECT OF DIBENAMINE ON SECONDARY GLAUCOMA 
Lowest 
Initial Tension 
Case Age Sex Race Etiology Tension after Remarks 
(mm. Hg  Dibena- 
Schi¢gtz) mine 
C.F. 54 F W Lens extraction, 1947 58 28 Diabetes. Blood pressure fall 
(3'10")* 210/110 to 90/55. Pheochromo- 
cytoma? Tension 42 mm. fol- 
lowing day 
ALK. 52 F W Uveitis, Iris bombé 77 46 58 mm. following day. Iris trans- 
(3’45") fixation controlled tension 
ot a M C Sympathetic ophthal- 48 25 Pupil widely dilated. Tension 
mia (3’30") rose following day. Refused 
further dibenamine 
cs. 39 F = Iridocyclitis following 55 35 Marked excitement requiring 
iridencleisis for nar- (2’30") intravenous amytal. Blood pres- 
row-angle glaucoma sure rose from 230/160 to 
265/170. Tension elevated fol- 
lowing day 
H.D. 13 M W = Hyphemia following 57 43 
contusion (5’45”") 
J.A. §2 M C _Hyphemia following 77 30 Hyphemia cleared markedly. 
contusion (9’15") Tension normal with miotics 
F.D. 18 M W Hyphemia following 52 40 Tension maintained at this 
contusion (4'15") level with miotics. 
Average 37 years 60.6 34.4 
(4’35") 


* Figures in parentheses are times in hours and minutes after dibenamine administration was started. 


the pupil was widely dilated with atropine. 

The intraocular pressure fell in three pa- 
tients with glaucoma secondary to a hyphe- 
mia following an ocular contusion but only 
one patient approached normal tension, In 
this patient, there was marked diminution of 
the hyphemia during the administration of 
dibenamine and the tension thereafter was 
controlled with miotics. In two other patients 
with glaucoma following contusion hyphe- 
mia, the response to dibenamine was minimal 
and the eyes continued to do badly. 

Despite the impressive response derived 


pressed, sometimes quite markedly, but were 
still far above the normal level. 

Thus, unless immediate surgery was 
planned, the problem of the attending oph- 
thalmologist was practically as difficult when 
confronted with a glaucoma with an intra- 
ocular pressure of 46 mm. Hg following di- 
benamine as it was when the pressure was 
77 mm. Hg. 

Unquestionably this transient effect of di- 
benamine constitutes its greatest limitation. 
The intraocular pressure begins to rise long 
before the systemic effects have disappeared 


pit 
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TABLE 3 
- ESFECT OF DIBENAMINE ON NARROW-ANGLE GLAUCOMA 


Initial Tension Lowest Tension 


F.P. 51 F Cc R. 26 
. 36 


K.O. 74 F Ww 39 


Case Age Sex Race (mm. Hg after Remarks 
Schi¢tz) Dibenamine 

K.D. 47 M Cc 22 18 Absolute glaucoma opposite eye 
(4’30")* 

S.M. 42 F Cc 18 10 Absolute glaucoma opposite eye 
(2'30") 

S.G. 54 M Ww 52 20 Tension maintained normal with 
(1'30") miotics 

R.R. 60 M W 36 25 Absolute glaucoma opposite eye. 
(2’30") Tension 36 mm. following day 

C.. 39 F Cc R. 33 R. 19 Iridencleisis left eye during period 

of lowered tension 


Nonfunctioning iridencleisis bi- 
lateral 


posite eye enucleated. 
Maintained with miotics 


Average 52 years 


so that repeated administration during the 
period of maximal ocular effect is not possi- 
ble. Goodman and Nickerson’ report that 
residual effects of adrenergic blockade have 
been observed as long as eight days after the 
administration of dibenamine. 


NARROW-ANGLE GLAUCOMA 


The effects of dibenamine on the eyes of 
seven patients with primary narrow-angle 
glaucoma are shown in Table 3. (Four of 
these patients with absolute glaucoma of the 
opposite eye are also listed in Table 1.) The 
- average depression in intraocular pressure 
in this group was 17.4 mm. Hg with ex- 
tremes of 4.0 and 33 mm. Hg. 

Two patients with an acute rise in intra- 
ocular pressure benefited most markedly 
from dibenamine. In each the intraocular 
pressure was markedly elevated and had not 
responded to the usual systemic and local 
medications. 


* Figures in parentheses are times in hours and minutes after dibenamine was started. 


In one patient (S. G.), who had lost the 
use of the opposite eye from absolute glau- 
coma, an intraocular pressure of 52 mm. Hg 
was reduced to 20 mm. Hg where it was 
maintained with miotics until an iridenclesis 
was performed. 

In the other patient with acute glaucoma, 
the tension was reduced from 68 to 35 mm. 
Hg at which time an iridencleisis was imme- 
diately performed. 

If there is a place in ophthalmic thera- 
peutics for dibenamine, it is probably in such 
cases as these in which the drug is used to 
lower the intraocular pressure prior to sur- 
gical intervention. Admittedly, however, such 
cases are extremely uncommon and, unless 
the glaucoma has been neglected for a long 
period, usually such relatively simple meas- 
ures as systemic dehydration, retrobulbar 
procaine, local miotics, and the like, will re- 
duce the intraocular pressure to a point 
where surgery is relatively safe. 
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Results in the remaining patients of this 
group are not particularly dramatic. Three 
eyes had tension of less than 30 mm. Hg 
prior to dibenamine and tension was lowered 
4, 8, and 16 mm. Hg. In interpreting these 
results the effects of ocular massage from re- 
peated tonometry must be borne in mind. 

Four eyes had tensions of between 30 and 
40 mm. Hg prior to dibenamine and in these 
patients depressions of 9, 14, 16, and 16 mm. 
Hg were observed. Three of the four pa- 
tients maintained the lowered intraocular 
pressure with local miotics while the tension 
of the fourth patient was 36 mm. Hg the 
following day despite treatment. 

Patients with narrow-angle glaucoma re- 
sponded to dibenamine much more quickly 
than patients with other glaucomas. In pa- 
tients with narrow-angle glaucoma the lowest 
pressure was observed an average of two 
hours after administration of the drug was 
begun; in those with secondary types of 
glaucoma, four hours; and in those with ab- 
solute glaucoma, seven hours. This accele- 
rated response in narrow-angle glaucoma 
probably is but a reflection of the increased 
lability of the intraocular pressure in those 
patients. 

CoMMENT 

There is no question but that dibenamine 
depresses the intraocular pressure and that 
it is effective in this reduction when other 
medical agents are ineffective. Additionally, 
it is hypotensive in eyes in which the pupil 
is dilated or occluded and it offers a new 
method in the control of difficult cases of 
glaucoma. However, the limitations of di- 
benamine are such that it seems unlikely that 
this particular agent will be ever much more 
than an interesting research tool. 

Limitations to its use are many—the drug 
has widespread pharmacologic effects and all 
of its actions have not been investigated. 
There have been reports’* of death following 
its use, and myocardial or cerebral ischemia 
may occur in patients with peripheral vascu- 
lar disease. 

Medical emergencies may arise during ad- 


ministration of the drug which require 
prompt diagnosis and precise treatment based 
upon exact knowledge of the autonomic nerv- 
ous system. The use of dibenamine may, 
therefore, give rise to serious problems with 
which the physician and particularly the 
ophthalmologist are infrequently confronted. 

The necessity of administering dibenamine 
intravenously is awkward and, since a double 
intravenous set-up is required, the patient 
may be unduly disturbed. Complications may 
be largely avoided by slow administration and 
preliminary sedation but they can be ex- 
tremely unpleasant to all concerned when 
they do occur. 

The orthostatic hypotension occurring 
regularly after the administration of dibena- 
mine, which necessitates a supine position for 
24 to 36 hours to prevent syncope, results in 
increased nursing care. 

Ideally a sympatholytic agent adminis- 
tered for its ocular effect only would be with- 
out cardiovascular effects but we suspect that 
the vascular effect at least may be a funda- 
mental part of the hypotensive effect on the 
intraocular pressure. 

We have not observed any ocular hypoten- 
sive effect using other sympatholytic com- 
pounds not associated with orthostatic hypo- 
tension. Nor have we observed as much re- 
duction in intraocular pressure in patients 
who, after several injections of dibenamine, 
have become somewhat resistant to its ortho- 
static hypotensive action. 

Regardless of all of its limitations, how- 
ever, the use of debenamine in glaucoma 
marks a new approach in the medical treat- 
ment of this condition. The drug is the first 
of a number of new compounds with a simi- 
lar pharmacologic action and it may be an- 
ticipated that subsequent compounds will be 
more effective. 

None of the considerations just mentioned 
would be particularly germane, if dibenamine 
effected a lasting reduction in intraocular 
pressure or if intraocular pressure could be 
maintained at lowered levels through con- 
tinued administration. However, the ocular 
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hypotensive action is very transient and sys- 
temic effects are still evident long after the 
tension has reached its minimum and begun 
to climb again. 

If a drug could be developed with a sys- 
temic action that terminated with the ocular 
action, sympatholytic agents would have a 
real indication in many difficult glaucoma 
cases. 

At the present time, however, we feel that 
the chief indication for dibenamine is within 
three hours preoperatively in acute narrow- 
angle glaucoma not relieved by any systemic 
or local medications. In such eyes, admit- 
tedly most uncommon, the reduction of the 
intraocular pressure to normal allows a 
greater selection in the choice of surgical 
procedure which then may be done with 
greater safety than when the intraocular 
pressure is markedly elevated. 

CoNCLUSIONS 

Inquiry into the possible mechanism of the 
hypotensive action of dibenamine has 
aroused considerable speculation and exten- 
sive experimental study without yielding 
significant results. On the basis of the re- 
port of Christensen and Swan’ and Frie- 
denwald’s discussion of their paper, together 
with our own studies, the following conclu- 
sions appear valid: 

1. Since the drug is effective in atro- 
pinized eyes, the action is not due to enhance- 
ment of cholinergic innervation by blockade 
of the largely antagonistic adrenergic inner- 
vation. 

2. The adequacy of the angle (as indi- 
cated gonioscopically) is not a factor in the 
hypotensive action and, therefore, the drug 
is not effective because of an action upon the 
dilatator pupillae muscle. 

3. Since the drug is hypotensive in cases 
of iris bombé, the site of its action is not in 
the anterior segment only and must be either 
in the posterior segment exclusively or in 
similar structures in both the anterior and 
posterior segments. 


4. The action is not due to an effect upon 
the epinephrine sensitive secretory activity of 
the ciliary body; at least, in the rabbit and 
guinea pig. 

5. The hypotensive effect is not due to 
variations in the arterial blood pressure. 

Early in our studies we felt that the pe- 
ripheral vasodilation was the most significant 
factor in the ocular hypotensive effect. How- 
ever, priscol (benzyl-imidazoline) an adren- 
ergic blocking agent causing greater periph- 
eral vasodilation than dibenamine, produced 
no reduction in the intraocular pressure in 
glaucoma. Additionally, in some patients the 
intraocular pressure rose despite a reduction 
in the blood pressure and marked vasodila- 
tion. 

Thus, there is certainly no simple rela- 
tionship between the reduction of intraocular 
pressure following the use of dibenamine and 
the degree of vasodilation. 

There have been no studies concerning the 
changes in the capillary circulation of the 
body and the eye following the administra- 
tion of dibenamine and currently such studies 
would seem to offer the greatest promise in 
learning the mode of action of the compound. 


SUMMARY 


Experiences with the treatment of glau- 
coma of various types by means of intra- 
venous dibenamine, an adrenergic blocking 
agent, are discussed. 

Dibenamine causes a transient depression 
of the intraocular pressure even in eyes not 
responding to other medical measures. 

Systemic adrenergic blockade persists long 
after the ocular effects have disappeared so 
that it is not possible to maintain a lowered 
intraocular pressure by repeated administra- 
tion of the compound. 

The chief indication for dibenamine in 
ophthalmology is in acute narrow-angle glau- 
coma, when other medical measures have 
failed, to reduce the intraocular pressure im- 
mediately prior to surgery. 

30 North Michigan Avenue (2). 
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DIBENAMINE IN THE TREATMENT OF ACUTE 


CONGESTIVE GLAUCOMA* 


B. Crark, M.D., J. Winston Duccan,* M.D. 
New Orleans, Louisiana 


The use of modern adrenergic blocking 
agents in the treatment of acute congestive 
glaucoma was first reported by Christensen, 
Swan, and Gould' and by Christensen and 
Swan.’ Eighteen cases of acute congestive 
glaucoma of diverse etiology which had not 
responded to other medical measures were 
treated by these workers with intravenous 
dibenamine (N, N-dibenzyl-beta-chloroethyl- 
amine) with satisfactory results. 

In the 11 cases of glaucoma herein re- 
ported, treatment with dibenamine was car- 

*From the Department of Ophthalmology, Tu- 
lane University School of Medicine. The dibena- 
mine was supplied through the courtesy of Smith, 


Kline, and French Laboratories, Philadelphia, 
Pennsylvania. 

tA portion of the thesis submitted to the De- 
partment of Ophthalmology of the Division of 
Graduate Medicine, Tulane University, School of 
Medicine, in partial fulfillment of the requirements 
for the degree of Master of Medical Science. 


ried out by the technique described by 
Christensen and Swan.*? The usual methods 
of local treatment had been of little or no 
avail. Nembutal in a dosage of 1.5 gr. was 
given 30 to 45 minutes before the adminis- 
tration of dibenamine. 

A dosage of 4 to 5 mg./Kg. body weight 
was dissolved in 300 to 400 ml. of five-per- 
cent glucose in physiologic salt solution and 
injected intravenously, the speed of the in- 
fusion being so arranged that a period of 60 
to 120 minutes was required for the complete 
amount to be administered. 

Following administration, the vein was 
flushed out with 75 to 100 ml. of five-percent 
glucose in normal saline solution. The pa- 
tients were confined to bed for 36 hours fol- 
lowing treatment. All measurements of intra- 
ocular pressure were made with the Schigtz 
tonometer. 
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CASE REPORTS 


Case 1 (fig. 1) 

W. G., a Negro woman, 71 years of age, was 
admitted to the Eye, Ear, Nose, and Throat Hos- 
pital with a two-day history of blurred vision and 
severe pain in the left eye, accompanied by nausea 
and vomiting. She had had a long history of chronic 
glaucoma in the left eye, but the tension had been 
fairly well controlled by an iridectomy and miotics. 
The right eye had been enucleated for suppurative 
ndophthalmitis. 
* Examination of the left eye revealed an intra- 


Thee 


Fig. 1 (Clark and Duggan). Case 1. The effect 
of dibenamine therapy on the intraocular pressure 


in acute congestive glaucoma in a 71-year-old 


patient. 


ocular pressure of 70 mm. Hg, plus. The visual 
acuity was reduced to the ability to count fingers 
at two feet. There was marked ciliary injection, the 
cornea was edematous, and the pupil was widely 
dilated. 

The diagnosis was acute congestive glaucoma of 
the left eye. 

Pilocarpine and prostigmin were used with no 
effect. A paracentesis of the anterior chamber was 
then performed which relieved the elevated tension 
temporarily ; but when the wound closed, the tension 
began to rise again. When it had reached a level of 
40 mm. Hg, 350 mg. of dibenamine were given 
over a period of 75 minutes, Eleven hours later the 
intraocular pressure had dropped to 22 mm. Hg and 
the ocular pain was completely relieved. 

The tension remained at this level for the next 
10 hours, at which time 0.75-percent carcholin four 
times per day was begun. On this treatment, the 
tension remained at a normal level until the patient 
was discharged from the hospital six days later. 

No toxic reactions were noted during or follow- 
ing administration of the dibenamine. 


Case 2 (fig. 2) 

C. D. J., a Negro woman, 66 years of age, was 
admitted to the Eye, Ear, Nose, and Throat Hos- 
pital with the complaint of severe pain in the left 
eye of one day’s duration. She had been known to 
have chronic glaucoma in each eye for the previous 
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two years, during which time the tension had been 
fairly well controlled with miotics. Fifteen months 
prior to this admission to hospital, an extracapsular 
cataract extraction had been performed on the 
right eye. 

Examination of the left eye at the time of ad- 
mission revealed an intraocular pressure of 70 mm. 
Hg plus, ciliary injection, edema of the cornea, 
some large keratic precipitates on the posterior 
surface of the cornea, and constriction of the pupil. 

The diagnosis was acute congestive glaucoma of 
the left eye, with the possibility noted that the 
condition might be secondary to an anterior uveitis. 

Since miotics administered prior to admission to 
the hospital had been ineffectual, 500 mg. of 
dibenamine were given, over a period of 90 minutes. 

Four hours after the infusion had been completed, 
the intraocular pressure of the left eye had dropped 
to 55 mm. Hg and the pain in the eye had dimin- 
ished. After 24 hours, the tension was reduced to 
32 mm, Hg, and the pain was completely relieved. 


pressure millimeters of 


‘Pee is howe 
Fig. 2 (Clark and Duggan). Case 2. The effect 
of dibenamine therapy on the intraocular pressure 
in acute congestive glaucoma in a 66-year-old 
patient. 


The following day, when the tension in this eye 
began to rise, the administration of 0.75 percent 
carcholin four times per day was begun. On this 
treatment, the intraocular pressure remained be- 
tween 25 and 30 mm. Hg; and three days later the 
patient was discharged from hospital. 

No toxic reactions were noted during or follow- 
ing the administration of the dibenamine. Two 
months after the patient left the hospital, the 
intraocular pressure of the left eye was still well 
controlled with carcholin. 


Case 3 (fig. 3) 

E. D., a Negro woman, 67 years of age, was ad- 
mitted to the Eye, Ear, Nose, and Throat Hos- 
pital complaining of pain in the right eye of two 
days’ duration. 

Over the previous four years, three filtration 
operations had been performed on the left eye and 
an Elliot trephining operation had been performed 
on the right eye. The tension of both eyes had 
been fairly well controlled with miotics until sev- 
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eral days before admission when it began to rise, 
especially in the right eye. 

The patient had no systemic complaints, but it 
was known that she had diabetes mellitus. 

Examination showed the intraocular pressure of 
the right eye to be 63 mm. Hg and that of the 
left eye to be 40 mm. Hg. 

The diagnosis was acute congestive glaucoma of 
the right eye and chronic primary glaucoma of the 
left eye. 

Since the tension of the right eye had not been 
reduced with miotics, 400 mg. of dibenamine were 
given over a two-hour period. Twenty hours after 
the administration was completed, the intraocular 
pressure of the right eye had been reduced to 
24 mm. Hg, although that of the left eye remained 
at 40 mm. Hg. The next day the tens’on of the 
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Fig. 3 (Clark and Duggan). Case 3. The effect 
of dibenamine therapy on the intraocular pressure 
in acute congestive glaucoma in a 67-year-old 
patient. 


right eye was still 24 mm. Hg, and 0.75 percent 
carcholin four times per day was begun. Two days 
later, the tension of the right eye was 26 mm, Hg 
and that of the left eye was 36 mm. Hg. 

Immediately upon completion of the infusion of 
dibenamine, the patient began to vomit and con- 
tinued to vomit intermittently for the next five 
hours. For about 30 minutes during this period, 
she appeared to be in a light coma, with twitching 
of the muscles of the face and neck. She responded 
to questions by movements of the head although 
she did not talk. The following day, she showed 
no evidence of these toxic reactions. Unfortunately, 
the blood sugar was not recorded during this period 
of reaction. The blood pressure, however, remained 
at the patient’s usual level of 180/86 mm. Hg 
throughout. 


Case 4 (fig. 4) 

E. M., a white man, aged 66 years, was admitted 
to the Eye, Ear, Nose, and Throat Hospital com- 
plaining of severe pain in the left eye of one day’s 
duration. Several years previously, a diagnosis of 
primary chronic glaucoma of the right eye had 
been made, and the tension had been well controlled 
with an Elliot trephining operation. 


Seven weeks prior to admission, the intraocular 
pressure of the left eye was found to be elevated. 
Miotics begun at this time controlled the tension 
satisfactorily but gradually the efficacy of the drugs 
diminished, and on admission the tension of the left 
eye was 70 mm. Hg. 

Further examination of the left eye showed 
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Fig. 4 (Clark and Duggan). Case 4. The effect 
of dibenamine therapy on the intraocular pressure 
in acute congestive glaycoma in a 66-year-old 
patient. 


marked ciliary injection, a shallow anterior cham- 
ber, and a constricted pupil. 

The diagnosis was acute congestive glaucoma of 
the left eye and chronic primary glaucoma of the 
right eye. 

Since the tension of the left eye was now un- 
controlled with miotics, 400 mg. of dibenamine were 
given over a period of 100 minutes. On completion 
of the infusion, the intraocular pressure of the 
left eye was 59 mm. Hg; 90 minutes later it was 
45 mm. Hg, and two hours later it was 32 mm. Hg. 
The pain had been partially relieved. 

The next morning, 24 hours after the infusion 
had been completed, the tension of the left eye was 
16 mm. Hg, and the pain had been completely re- 
lieved. At this time, an Elliot trephining operation 
was performed on the left eye. 

No toxic reactions were noted during or follow- 
ing the administration of the dibenamine. 


Case 5 (fig. 5) 

C. D., a white man, 43 years of age, was admitted 
to the Eye, Ear, Nose, and Throat Hospital with 
a two-day history of severe pain in the left eye 
accompanied by nausea. 

Two weeks before, he had noticed that the vision 
of the left eye was slightly blurred. The blurring 
gradually became worse, and the day before his 
admission to hospital he began to see halos around 
lights and bright objects. The day of admission he 
suffered an emotional shock when he learned that 
his niece was suffering from tuberculosis, Following 
this, the left eye became painful. 

The right eye had been enucleated when the 
patient was 10 years of age, after an operation for 
congenital cataract. 


On examination, the intraocular pressure of the 
left eye was found to be 51 mm. Hg. There was 
marked ciliary injection, the cornea was edematous, 
the anterior chamber was shallow, the pupil was 
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Fig. 5 (Clark and Duggan). Case 5. The effect 
of dibenamine therapy on the intraocular pressure 
in acute congestive giaucoma in a 43-year-old 
patient. 


ectopic and partially difated, and a few lenticular 
opacities were seen. 

The diagnosis was acute congestive glaucoma of 
the left eye with corectopia and congenital cataract. 

Since the tension of the left eye was uncontrolled 
with miotics, 325 mg. of dibenamine were given 
over a period of two hours. Twenty hours later, 
the tension had been reduced to 14 mm. Hg and the 
ocular pain had been relieved. At this time, an 
anterior sclerectomy with inclusion of the iris was 
performed. The patient was discharged from the 
hospital 10 days later in a satisfactory condition. 

During the administration of the dibenamine, the 
patient complained of nausea, and five minutes after 
completion of the infysion he complained of in- 
creased pain in the left eye, of a sensation of chilli- 
ness, and of palpitation. These complaints were 
transient. 
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Fig. 6 (Clark and Duggan). Case 6. The effect 
of dibenamine therapy on the intraocular pressure 
in acute congestive glaucoma in a 61-year-old 
patient. 
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Case 6 (fig. 6) 

T. T., a white woman, 61 years of age, was 
admitted to the Eye, Ear, Nose, and Throat Hos- 
pital with a one-day history of severe pain and 
marked impairment of vision in the right eye to- 
gether with nausea and vomiting. She had been 
known to have chronic glaucoma in each eye for 
the previous five months, but the intraocular pres- 
sure had been controlled with miotics. 

Four days prior to admission, she had suffered a 
traumatic laceration of the right upper lid. This 
had been repaired under local anesthesia and a 
dressing applied. The tension of the right eye was 
found to be elevated the day before the patient 
was admitted to the hospital. ; 

On examination, the intraocular pressure of the 
right eye was 90 mm. Hg. The visual acuity was 
reduced to the perception of light, there was 
marked ciliary injection, the cornea was edematous, 
and the pupil was partially dilated. The intraocular 
pressure of the left eye was 26 mm. Hg. 

The diagnosis was acute congestive glaucoma of 
the right eye and chronic primary glaucoma of the 
left eye. 

Since the tension of the right eye did not respond 
to the use of miotics, 450 mg. of dibenamine were 
administered over a period of 90 minutes. Two 
hours after the infusion had been completed, the 
tension of the right eye was 90 mm. Hg. Twelve 
hours later, the tension had been reduced to 30 mm. 
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Fig. 7 (Clark and Duggan). Case 7. The effect 
of dibenamine therapy on the intraocular pressure 
in acute congestive glaucoma in a 68-year-old 
patient. 


Hg in the right eye, while that of the left was 
unchanged. The right cornea had cleared consider- 
ably, and the ocular pain had been relieved. 

The second day after the use of the dibenamine, 
the tension of the right eye began to increase and 
an iris inclusion operation was performed under 
local anesthesia. 

Immediately after the infusion was started, the 
patient complained of pain along the vein which 
was being used. Upon completion of the infusion, 
she complained of some pain at the site of injection, 
of increased pain in the right eye, and of headache. 


7 
2 

| 

7 


DIBENAMINE IN ACUTE CONGESTIVE GLAUCOMA 


At this time, she was slightly confused mentally. 
An hour later she suffered visual hallucinations 
(she believed that there were roaches crawling over 
her bed), and she vomited several times. During 
the next hour she became completely rational, and 
the next day she showed no signs of toxic reaction. 


Case 7 (fig. 7) 

B. C., a white woman, 68 years of age, was ad- 
mitted to the Eye, Ear, Nose, and Throat Hospital 
with a two-day history of severe pain in the right 
eye accompanied by nausea. She had never before 
had any complaint referable to her eyes. 

Examination of the right eye revealed an intra- 
ocular pressure of 62 mm. Hg, marked ciliary in- 
jection, edema of the cornea, a shallow anterior 
chamber, and a partially dilated, sluggish pupil. 
The intraocular pressure of the left eye was 
34 mm. Hg. 

The diagnosis was acute congestive glaucoma of 
the right eye and chronic primary glaucoma of the 
left eye. 

Intensive use of miotics reduced the tension of 
the right eye to 48 mm. Hg but there was little or 
no change in the physical findings. The tension of 
the left eye was reduced to 30 mm. Hg. 

Since the use of miotics had not produced en- 
tirely satisfactory results, 350 mg. of dibenamine 
were given over a period of 70 minutes. At the 
completion of the infusion, the intraocular pressure 
of the right eye was 42 mm. Hg, and that of the 
left 26 mm. Hg. Two and one-half hours later, the 
tension of each eye was 28 mm. Hg. 

At this time the patient no longer complained of 
pain in the right eye, the eye was less tender, and 
the cornea had cleared, although there was no 
change in the size or reactivity of the pupil. When 
the tension of the right eye began to rise the next 
day, an anterior sclerectomy with iris inclusion 
was performed. 

During the period of administration of the 
dibenamine, and for a two-hour period afterward, 
the systolic blood pressure was reduced 15 mm. Hg, 
while the diastolic pressure remained essentially 
unchanged. 

There were no toxic reactions noted during or 
following the administration of the dibenamine. 


Case 8 (fig. 8) 

E. M., a white woman, 63 years of age, was ad- 
mitted to the Eye, Ear, Nose, and Throat Hospital 
with a one-day history of fairly severe pain in the 
left eye. This had come on following emotional 
stress associated with worry over a younger mem- 
ber of the family. 

One year previously, she had had a similar, but 
much less severe, attack in the left eye following 
the death of a member of the family. Ten years 
previously, a basal iridectomy had been performed 
on the right eye for acute congestive glaucoma. 
She had had no trouble with that eye since the 
operation. 

Examination of the left eye revealed an intra- 
ocular pressure of 55 mm. Hg, definite swelling of 
the lids, marked edema of the bulbar conjunctiva 
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almost to the degree of prolapse, moderate ciliary 
injection, edema of the cornea, a shallow anterior 
chamber, and a partially dilated fixed pupil. The 
intraocular pressure of the right eye was 18 mm. 
Hg. 

The diagnosis was acute congestive glaucoma of 
the left eye. 

When the intensive use of prostigmin produced 
little effect, 350 mg. of dibenamine were given over 
a period of an hour. On completion of the infusion, 
the tension of the left eye was reduced to 47 mm. 
Hg, and the pain was somewhat relieved. Thirty 
minutes later, the tension of the left eye was 
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Fig. 8 (Clark and Duggan). Case 8. The effect 
of dibenamine therapy on the intraocular pressure 
in acute congestive glaucoma in a 63-year-old 
patient. 


40 mm. Hg and the pain was completely relieved. 
The tension of the right eye was not affected by 
the treatment. 

The use of miotics did not further reduce the 
tension of the left eye; and when the discomfort 
began to return during the next 12 hours, an an- 
terior sclerectomy, with iris inclusion, was per- 
formed. 

During the administration of the dibenamine, the 
systolic blood pressure was reduced 40 mm. Hg 
and the diastolic pressure 16 mm. Hg. Thirty 
minutes after the infusion had been completed, the 
patient vomited. No other toxic manifestations were 
noted. 


Case 9 (fig. 9) 

V. R., a white woman, 52 years of age, was 
admitted to the Eye, Ear, Nose, and Throat Hos- 
pital complaining of blurred vision and pain in the 
right eye accompanied by nausea. Two days earlier 
she had come to the clinic complaining of blurred 
vision, redness, and pain in the right eye of a 
week’s duration. 

At this time examination had revealed an intra- 
ocular pressure of 20 mm. Hg, moderate injection 
of the ciliary vessels, a few keratic precipitates on 
the posterior surface of the cornea, a few inflam- 
matory cells in the aqueous, a narrow chamber 
angle, and a partially dilated and fixed pupil. 

A diagnosis of acute iritis, right eye, was made, 
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and instillations of the five-percent homatropine 
were prescribed. The following day the tension of 
the right eye had risen to 26 mm. Hg. 
Examination on the day of admission revealed 
the intraocular pressure of the right eye to be 
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Fig. 9 (Clark and Duggan). Case 9. The effect 
of dibenamine therapy on the intraocular pressure 
in acute congestive glaucoma in a 52-year-old 
patient. 


65 mm. Hg. The ciliary vessels were injected, the 
cornea was edematous, the anterior chamber was 
shallow, and the pupil was dilated. The intraocular 
pressure of the left eye was 20 mm. Hg. 

The diagnosis was acute congestive glaucoma of 
the right eye, possibly of mydriatic origin. 

Since the elevated tension did not respond satis- 
factorily to the use of miotics, 350 mg. of dibena- 
mine were given over a period of 100 minutes. At 
the completion of the infusion, the tension of the 
right eye had been reduced to 52 mm. Hg. Eight 
hours later it was still at this level and the edema 
of the cornea was still present. The administration 
of miotics in the form of pilocarpine and eserine 
was therefore begun. During the next five days, 
the tension of the right eye was maintained be- 
tween 24 and 30 mm. Hg. 
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Fig. 10 (Clark and Duggan). Case 10. The effect 
of dibenamine therapy on the intraocular pressure 
in acute congestive glaucoma in a 61-year-old 
patient. 


During the administration of the dibenamine, the 
blood pressure and the pulse rate did not change 
appreciably. Three hours after the infusion was 
completed the patient was nauseated. 


Case 10 (fig. 10) 

S. G., a white woman, 61 years of age, was ad- 
mitted to the Eye, Ear, Nose, and Throat Hospital 
with a one-day history of redness and pain in the 
right eye. For the previous six years she had been 
known to have chronic glaucoma in each eye, but 
the condition had been well controlled with miotics 
until the day before admission. 

On examination, the intraocular pressure of the 
right eye was 51 mm. Hg, the ciliary vessels were 
injected, the cornea was edematous, the anterior 
chamber shallow, and the pupil partially dilated. 
The intraocular pressure of the left eye was 
15 mm. Hg. 

The diagnosis was acute congestive glaucoma of 


Fig. 11 (Clark and Duggan). Case 11. The effect 
of dibenamine therapy on the intraocular pressure 
in chronic primary glaucoma in a 68-year-old 
patient. 


the right eye and chronic primary glaucoma of the 
left. 

Since the tension of the right eye was uncon- 
trolled with miotics, 300 mg. of dibenamine were 
given over a 90-minute period. At the completion 
of the infusion, the tension of the right eye was 
46 mm. Hg; 12 hours later it was reduced further 
to 42 mm. Hg, and the pain in the eye was partially 
relieved. The intraocular pressure of the left eye 
was unchanged. At this time, an iris inclusion 
operation was performed on the right eye. 

No toxic reactions were noted during or follow- 
ing the administration of the dibenamine. 


Case 11 (fig. 11) 

P. B., a white woman, 68 years of age, was ad- 
mitted to the Eye, Ear, Nose, and Throat Hospital 
because of inability to control the elevated intra- 
ocular pressure in the right eye. 

One year previously, a diagnosis of chronic pri- 
mary glaucoma of each eye had been made. The 
tension had been well controlled with miotics until 
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several weeks before her admission to hospital. At 
this time, the tension in the right eye began to rise 
gradually aid the visual acuity began to fail. At 
the time of admission, there was no complaint of 
pain in the right eye. 

On examination, the intraocular pressure of the 
right eye was 48 mm. Hg. The pupil was small and 
the visual fields showed marked contraction. The 
intraocular pressure of the left eye was 38 mm. Hg. 
The pupil was small and the visual acuity was 
reduced to the ability to perceive hand movements. 
The optic disc of each eye showed advanced glau- 
comatous atrophy. 

The diagnosis was chronic primary glaucoma of 
each eye. 

Since the intraocular pressure was not well con- 
trolled, even though the glaucoma was not of the 
congestive variety, it was decided to try dibenamine, 
and 400 mg. were given over a period of two hours. 
At no time during or following the administration 
was the intraocular pressure of either eye altered. 

Following this treatment, an Elliot trephining 
operation was performed on the right eye. 

No toxic reactions were noted during or follow- 
ing the administration of the dibenamine. 


RESULTS 


The results in these 11 diabenamine-treated 
cases of glaucoma duplicate the experience 
of Christensen and Swan.* 

The first 10 cases were of the acute con- 
gestive variety. Case 2 may have been sec- 
ondary to an anterior uveitis, while Case 9 
presumably was precipitated by the use of a 
mydriatic. 

In seven of the 10 cases the intraocular 
pressure of the affected eye was reduced to 
normal or almost to normal after the admin- 
istration of dibenamine. In the other three 
cases (Cases 8, 9, and 10) there was an ap- 
preciable reduction in intraocular pressure, 
but not to normal. 

In all the cases which were permitted to 
continue without the institution of further 
treatment, the intraocular pressure began to 
rise and the symptoms began to return as the 
blocking action of the dibenamine wore off. 
This is in accordance with the observations 
of Christensen and Swan.” 

In almost all of the 10 cases, regardless of 
the amount of reduction of the intraocular 
pressure, the pain in the affected eye was 
partially or completely relieved for an appre- 
ciable period. 


In all cases, the other eye, whether it was 
normal or was the site of chronic primary 
glaucoma, was little affected by the drug. 

Case 11, an instance of chronic primary 
glaucoma, was entirely unaffected by the 
administration of dibenamine. 

Toxic reactions, which appeared in five of 
the 11 cases, included nausea, nausea and 
vomiting, headache, increased pain in the 
affected eye, palpitation, a sensation of chilli- 
ness, pain at the site of injection and along 
the vein, mental confusion, visual hallucina- 
tion, and light coma with twitching of the 
muscles of the face and neck. The most 
severe reaction, light coma and muscle twitch- 
ing, occurred in a diabetic patient. 


CoMMENT 


The etiology of acute congestive glaucoma 
is poorly understood. Duke-Elder* has sug- 
gested that it is associated with an autonomic 
imbalance in the anterior segment of the 
eye, and the common occurrence of emo- 
tional stress prior to its onset, together with 
the occasional success of stellate ganglion 
block in its treatment, provides further evi- 
dence for this view. It is well known that 
emotional upsets are associated with excess 
adrenergic activity, and it may well be that 
this is the factor which initiates the vasomo- 
tor crisis in the eye. 

The action of dibenamine in these cases 
corroborates this view to some extent. As 
soon as its adrenergic blocking activity has 
become established, there is a dramatic reduc- 
tion in the intraocular pressure, the ocular 
pain is relieved, and the edema of the cornea 
clears. 

Christensen and Swan? have shown that 
this drop in intraocular pressure is not due to 
fall in the systemic blood. pressure. When 
the blocking action wears off, the tension 
begins to rise, which suggests that the 
original factors producing the ocular hyper- 
tension are beginning to act again. 

Since dibenamine is well established as an 
effective adrenergic blocking agent, this evi- 
dence suggests that excess adrenergic activity 
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is closely related to the cause of certain cases 
of acute congestive glaucoma. 

The effectiveness of dibenamine may lie 
in relief of spasm of the uveal vessels, with 
resultant improvement in circulation and re- 
lief of vascular stagnation. It is possible that 
the state of impaired circulation in the uvea 
has initiated the production of histamine or 
some similar tissue product and that it is this 
substance which is responsible for the patho- 
logic changes in the eye. 

Friedenwald* has demonstrated, with ex- 
traordinary uniformity, evidence of a vascu- 
lar lesion in the anterior uvea in these cases 
and in conjunction with Pierce’ has been 
able to reproduce similar lesions in experi- 
mental animals by the injection of histamine 
into the vitreous. 

When the blocking action wears off, it is 
presumed that the vasospasm returns and 
that the signs and symptoms of the acute 
vascular crisis in the anterior segment again 
appear. 

It is also possible that the effectiveness of 
dibenamine lies in an effect upon the forma- 
tion of the aqueous rather than upon 
the drainage mechanism. Friedenwald and 
Buschke® have shown in experimental ani- 
mals that after adrenalectomy, the reforma- 
tion of aqueous is very low. In these animals, 
epinephrine causes a prompt rise in intra- 
ocular pressure. They conclude that this ef- 
fect is due to activation of intercellular 
oxidative exchange in the ciliary body and 
resultant transport of water into the eye. 
Thus excessive adrenergic activity in this 
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INTRODUCTION 


Curare and curarelike agents are used 
with increasing frequency for muscle relaxa- 
tion in surgical anesthesia, in neuropsychia- 
try, and in the treatment of skeletal muscle 
disorders. A systematic evaluation of the 
effects of various curariform agents in nor- 
mal nonanesthetized men’ offered an oppor- 
tunity to study the ophthalmic manifesta- 
tions of curare and its congeners in man. 
Over 75 individual experiments were per- 
formed upon eight healthy male volunteers, 


in the course of which ophthaimic observa-. 


tions were made to determine and compare 
the effects of d-tubocurarine, dimethyl d- 
tubocurarine, and decamethylene-bis (tri- 
methylammonium bromide), respectively. 


PHARMACOLOGY 


Curare, a South American arrow poison, 
is an extractive of plants belonging to the 
genus Menispermaceae and Strychnos. It 
was obtained formerly from Indian tribes in 
three forms distinguished by different con- 
tainers: (1) Tube curare, shipped in bam- 
boo tubes; (2) calabash curare, shipped in 
dried gourds; and (3) pot curare, shipped 
in earthenware. 

Curare causes death by paralysis of the 
respiratory muscles. It was found by Claud 
Bernard? in 1865 to paralyze selectively the 
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myoneural junction of the striated muscles. 
It has no effect on sensory nerves and no 
anesthetic properties. 

Curare is effective only on parenteral in- 
jection. Its effects are of short duration since 
it apparently is destroyed in the body or 
rapidly eliminated from the blood stream, 
presumably by the kidneys. The action of 
curare on the voluntary muscles is antago- 
nized by physostigmine* and neostigmine 
(prostigmin)*. Effects of curare in man re- 
semble manifestations of myasthenia gravis. 
The myasthenic patient is much more sensi- 
tive to curare than normal persons.° 

The active constituents of crude curare are 
alkaloids containing quarternary nitrogen 
atoms. The first crystalline curare alkaloid 
was isolated from tube curare by H. King® 
in 1935, and named d-tubocurarine. It is a 
highly active quartenary base, available as 
the chloride salt. The same alkaloid was iso- 
lated later from a menispermaceous plant, 
Chondrodendron tomentosum.* 

d-Tubocurarine* marketed for therapeutic 
use is standardized biologically by the head- 
drop method in rabbits.* 

Each cubic centimeter contains 2.7 mg. of 
anhydrous or 3.0 mg. of the pentahydrate 
d-tubocurarine chloride, this being equivalent 
to 20 biologic units per cc. Dimethyl d-tubo- 
curarine is the dimethyl ether of d-tubo- 
curarine. It is more potent than the parent 
compound ; one cc. of the commercial prepa- 
ration contains 0.8 mg. of dimethyl d-tubo- 
curarine ion. 

Recently, a synthetic compound, C10, 

* d-tubocurarine, dimethyl d-tubocurarine, and 


C10 were kindly supplied by Dr. S. H. Newcomer 
of E. R. Squibb & Sons. 
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whose chemical formula is : decamethylene— 
1,10 bis (trimethylammonium bromide), 
has been found to possess marked curariform 
action.”""' Like d-tubocurarine, its structure 
is characterized by quartenary nitrogen 
atoms. It surpasses d-tubocurarine in its po- 
tency as a muscle relaxant in man, The 
preparation used in these studies contained 
0.5 mg. of the cation of C10. 

C10 has been introduced into therapy in 
England and in this country as a short-acting 
substitute for d-tubocurarine. The action of 
C10 differs from the other curariform drugs 
in that it is not antagonized by neostigmine 
or other anticholinesterases; in fact, there 
is no effective antagonist known at the pres- 
ent time.” 


Experiments were performed on normal, 
nonanesthetized male volunteers ranging in 
age from 22 to 36 years, and in weight from 
150 to 180 pounds. The subjects were lying 
on a cot and rebreathed oxygen through a 


mouthpiece during the entire course of the 
experiment, Additional oxygen was added 
as needed to the closed system from a stand- 
ard anesthetic machine. The circuit contained 
a canister of soda-lime and a spirometer. 
The excursions of the spirometer were re- 
corded continuously on a smoked paper ky- 
mograph. 

Vital capacity was measured at intervals of 
five minutes. A dynamometer, calibrated in 
Kg., was used to measure the strength of 
the grip of the subject’s left hand at fre- 
quent intervals. 

After a control period, the curarizing 
drugs were injected slowly into a superficial 
vein of the left arm during a 90-second pe- 
riod. All measurements were plotted against 
time. With the control values as a basis, the 
percent depression of grip strength, the 
decrease in vital capacity, and the recovery 
time were determined. 

Blood pressure and pulse rate were deter- 
mined at frequent intervals in every experi- 
ment. On occasion, electrocardiograms and 
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electroencephalograms were recorded during 
curarization. 

Ocular observations were made to deter- 
mine the degree of motility and the near 
point of convergence both on command and 
on following a 1.5-mm. square target. The 
ocular motility was graded as follows: 


4+ = Normal, fully sustained excursions in all 
six cardinal directions. 

34+ = Full excursions but not sustained. 

2+ = Half the normal versions. 

1+ = Minimally discernible motility. 

0+ =Immobility or objectively insignificant 
motility. 

The degree of ptosis or the reduction in 

lid activity was evaluated as follows: 


4+ = No ptosis; normal full lid action. 

34 = Slight ptosis; lid unable to be raised above 

the upper edge of a five-mm. pupil. 

2+ = Moderate ptosis; lid covers most of pupil. 

1+ = Severe ptosis; lid completely covers pupil. 

0+ = Absolute ptosis; closure of the lids with- 
out visible motion even on maximum effort. 

Visual acuity was tested with a Snellen 
chart. The near point of monocular accom- 
modation was determined with the Leben- 
sohn near-vision charts and also the same 
1.5-mm, square target as used above. Ishi- 
hara color vision charts were used. Diplopia 
was judged complete when the supine sub- 
ject could no longer fuse a -1.0-cm. square 
white target fixed to the ceiling at three 
meters’ distance in the direct line of gaze. 
A red glass and a rotary prism were em- 
ployed to determine the type of diplopia. 

The reaction of the pupils to both light 
and accommodation was studied by direct 
observations. A Hertel exophthalmometer 
was used to measure ocular prominence. 

A standardized Schigtz tonometer was em- 
ployed to record intraocular pressure. Tactile 
pressure was employed to determine the 
ability of the globe to recede into the orbit. A 
May-type electric ophthalmoscope was used 
for funduscopy. 

Additional experiments were done in order 
to study the effects of repeated doses. At a 
stated interval after a calculated 95-percent 
grip strength reducing dose, one-half this 
amount was injected over a 90-second period. 
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Observations were then continued until re- 
covery. 

Equipment for intubation was kept avail- 
able in the event of acute respiratory em- 
barrassment, but was never needed in the 
more than 75 experiments performed. 


GENERAL EFFECTS 


The systemic effects obtained with each 
of the curarizing agents in the dosage em- 
ployed were confined to their specific action 
on skeletal musculature. No significant ef- 
fects on the autonomic and central nervous 
systems were observed with any of the drugs 
studied. The subjects were alert and coopera- 
tive at all times, showing no signs of cere- 
bral depression. Changes in blood pressure 
and pulse rate were insignificant and incon- 
sistent. 

For a comparison of the three curarizing 
drugs, a standard of curarization was chosen 
based on a 95-percent decrease in grip 
strength. The dose of each curarizing agent 
producing this decrease in grip strength was 
determined repeatedly in each subject for 
each drug. Mean equipotent doses of the 
three agents based on 95-percent depression 
of grip strength were: d-tubocurarine, 
0.1345 mg./Kg., dimethyl d-tubocurarine, 
0.0455 mg/Kg., and C10, 0.0324 mg./Kg. 
Thus C10 was the most potent agent and d- 
tubocurarine the least potent of the three. On 
the other hand, the duration of action was 
longest with d-tubocurarine and the shortest 
with C10. 

A further significant difference was found 
in the extent to which equivalent doses of 
the different curarizing agents depressed the 
respiratory musculature. Vital capacity was 
depressed most by C10 (60 percent), less 
by d-tubocurarine (31 percent), and least 
by dimethyl d-tubocurarine (14 percent). It 
was also found that the effects of a given 
dose of either d-tubocurarine or dimethyl 
d-tubocurarine in man were predictable with 
greater accuracy than those of C10. These 
observations have been reported in detail 
elsewhere.* 


OCULAR EFFECTS OF D-TUBOCURARINE 
A. PRopROMAL SYMPTOMS 


The first awareness of curarization ex- 
pressed variously by the different subjects 
was referable to the eyes. They were con- 
scious of an undefinable ocular sensation 
which preceded diplopia. A constant effort 
had to be expended to keep the lids from 
closing while ptosis was impending. 


B. VISUAL ACUITY 


Monocular distant vision remained un- 
changed during the experiments. Accom- 
modation was only slightly altered, as indi- 
cated by the monocular near point of accom- 
modation, which receded in several subjects 
from a minimum of 1.5 cm. to a maximum 
of 6.0 cm. 

The various targets had to be carefully 
kept on the visual axis because of the sub- 
ject’s inability to rotate the eye due to the 
extraocular muscle paresis. The difficulty in 
keeping the target on the visual axis could 
account for the slight recession in near point. 
Clinically, there were no signs of autonomic 
blockade that might account for this reces- 
sion. 

The blurred vision occasionally reported 
in the literature and attributed to curare is, 
as indicated by this study, the result of 
diplopia secondary to extraocular paresis 
and not to a change in refractive status. 
Color perception as determined by the Ishi- 
hara plates was unaffected. 


C. DipLopra 


Following a very early awareness of fu- 
sion with effort, diplopia occurred within a 
period of 60 to 90 seconds after the start of 
injection (fig. 1). In all instances the diplo- 
pia was crossed. It outlasted all other ef- 
fects, including the skeletal muscle paresis. 

The eyes of all subjects tended to assume 
the position of physiologic rest, but the 
diplopia persisted longest in the exophoric 
individuals. This may be interpreted as a 
myoparetic additive effect of the drug upon 
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the subject’s natural phoria, regardless of 
whether that had been due to convergence in- 
sufficiency, divergence excess, or weakness 
of a theoretic convergence center. 

Diplopia did not appear in one hyperopic 
esophoric subject whose eyes remained paral- 
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Fig. 1 (Drucker, Sadove, and Unna). Composite 
of subjects’ average response to 95-percent grip- 
strength reducing dose (equipotent doses) of d- 
tubocurarine. Full dose given over 90 seconds start- 
ing at zero time (arrow 1) with reduction of grip 
strength indicated by solid line; loss of binocular 
single vision (diplopia) : «——. ; reduction in lid 
action (ptosis): + +; depression of action of 
extraocular muscles: 4——. Half dose adminis- 
tered over 90 seconds starting 45 minutes after 
initial full dose (arrow 2). 


lel. In all other subjects, after the eyes had 
apparently returned to normal at rest, effort 
reproduced diplopia. 


D. Lip action 


Ptosis of moderate severity (see scale of 
evaluation in section on MetHops) appeared 
shortly after the occurrence of diplopia, but 
before the observable onset of the extra- 
ocular muscle paresis (fig. 1). It was the 
earliest sign of striate muscle depression, and 
was a good indication of the speed of onset 
of curarization. 

Lid activity was interfered with for a 
longer period of time with this drug than 
with any of the other drugs studied, indi- 
cating a more persistent striate muscle 
paresis. Recovery of lid action preceded, 
slightly, that of the extraocular muscles, Be- 
ginning lid activity heralded recovery. 


E. OcuLaR MOTILITY 


The severity of paresis of the extraocular 
muscles varied with the degree of curariza- 
tion. Dosage sufficient to give a 95-percent 


decrease in hand-grip strength reduced ocu- 
lar motility to 2+ or half normal version 
(fig. 1). The near point of convergence be- 
came remote. 

Exophorias became manifest tropias be- 
cause most subjects’ eyes assumed the physio- 
logic position of rest, being directed slightly 
laterally and superiorly. 

Rate of recovery of the extraocular mus- 
cles paralleled that of the skeletal muscles. 
Monocular versional movements recovered 
before binocular vergences especially con- 
vergence, the latter being a more highly in- 
tegrated maneuver requiring more than 
mere motility. 

Convergence “on command” paralleled the 
recovery of the extraocular muscles and re- 
turned to normal 5 to 10 minutes before 
convergence “on following.” This probably 
was due to the difference in the degree of 
stimulation. The latter (convergence “on 
following”) paralleled the rapid loss and 
slow recovery of single binocular vision. 

There was an obvious time lag between re- 
covery of muscle power and continuous fu- 
sional ability in all subjects. The ability of 
the subject to activate the extraocular mus- 
culature of the eye was found to be inde- 
pendent of, and to precede by minutes, his 
ability to fuse sensorially the visual images 
of the two eyes. Imperceptible imbalances 
could be responsible for this phenomenon. 


F. INTRAOCULAR PRESSURE 

There was no significant change in ten- 
sion as recorded on a standardized Schigtz 
tonometer. Slight drops in pressure recorded 
during the first experiments were due to the 
paresis of the extraocular muscles which 
caused the eyes to rotate out and up and 
made the recording of tensions difficult. 
When the subject’s head was turned so that 
the tonometer could be correctly held over 
the center of the cornea in a vertical posi- 
tion, the erroneous low readings were no 
longer obtained. 

It appears that the tonus of the extraocular 
muscles in this series of normal volunteers 
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had little or nothing to do with intraocular 
pressure. This was unexpected since most 
references in the literature are to the con- 
trary. One might wonder whether the time 
factor was too short to allow a drop in ten- 
sion. 

The rapidity of onset and the pronounced 
reduction in tension obtained previously by 
us as the result of the use of autonomic 
ganglionic blocking agents’® is in marked 
contrast to the present results of myoneural 
blocking with d-tubocurarine. 


G. OcULAR PROMINENCE 


Measurements with the Hertel exophthal- 
mometer revealed no change in ocular promi- 
nence, in spite of the fact that the globes 
receded easily to tactile pressure during the 
period of maximum paresis. The estimation 
of intraocular pressure by tactile tension was 
misleading. Because of the ptosis, there was 
an apparent rather than a real enophthal- 
mos. Horner’s syndrome was not present. 


H. Pupits 

Pupillary action on direct observation re- 
mained unaffected by the drug. Reactions to 
both direct and consensual light and to ac- 
commodation were normal. Dilatation did 
take place during intercostal muscle paralysis 
and respiratory effort, even though the sub- 
ject was adequately oxygenated. This prob- 
ably was due to anxiety and sympathetic 
stimulation. 


I, Funpuscopy 

Ophthalmoscopic examinations made dur- 
ing the maximum depression revealed no 
clinically discernible change in the disc, 
macula, vessels, or peripheral retina, 


J. Loca USE OF D-TUBOCURARINE 


Topical application of several drops of the 
commercial preparation of d-tubocurarine 
chloride (3.0 mg. per cc.) upon the cornea 
caused a burning sensation due to the pH 
4 to 5 and a slight conjunctival irritation 
without any other ocular effects. The retro- 
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bulbar injections of two cc. of the drug had 
no effect whatsoever. This would indicate 
that absorption into the blood stream in suf- 
ficient concentration is necessary in order 
that the drug be able to reach its site of 
action in the striated muscles. 


K. DruG ACTION IN MYASTHENIA GRAVIS 

To confirm the diagnosis in a known cause 
of myasthenia gravis with bilateral slight 
ptosis and paresis of the lateral rectus mus- 
cles, and to observe the d-tubocurarine sensi- 
tivity,’ 0.43 cc., or approximately one-eighth 
the calculated 95-percent grip reduction dose, 
was given intravenously to a_ patient 
(C. M. W., a Negress with weight of 173 
pounds ; age, 43 years). The full curarizing 
effects, as listed above, were observed. Pro- 
stigmin, which had alleviated the patient’s 
myasthenic signs and symptoms, was used 
as an antidote to this curarization. It has 
been shown that the more severe the myas- 
thenia, the smaller the curare dose needed 
to produce full effect. 


L. DuRATION OF EFFECTS 

The ocular signs and symptoms mani- 
fested by d-tubocurarine followed in gen- 
eral the paralytic and recovery rates of the 
skeletal muscles. However, the duration of 
the gross ocular signs under the influence of 
this drug was longer than with either of the 
other drugs studied, lasting 20 to 25 minutes 
to recovery. 

A residual ocular fatigue resulting in inter- 
mittent diplopia lasted for about an hour. 
Following the disappearance of diplopia, a 
mild general ocular fatigue lasted one and a 
half to two or more hours. 

There was considerable individual varia- 
tion. Some subjects found ordinary reading 
fatiguing for three to four hours afterward 
and automobile driving hazardous for a simi- 
lar period. 


M. EFFEects OF REPEATED DOSES 
Fifty percent of the calculated 95-percent 
grip-reducing dose was administered to sub- 
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jects 45 minutes after the initial full injec- 
tion and after practically all the gross sys- 
temic signs had disappeared."* The return 
of an ocular paresis equal to the original 
dose was observed. However, the duration 
of the recurring signs and symptoms was 
shorter (fig. 1). Administration of intra- 
venous d-tubocurarine on successive days or 
several times a week to the same subjects 
over a period of several months had constant 
reproducible effects without detriment to the 
subjects. 


OCULAR EFFECTS OF DIMETHYL 
D-TUBOCURARINE 
A. PRODROMAL SYMPTOMS 


Similar subjective ocular sensations as ex- 
perienced under d-tubocurarine were re- 


dimdTC 


MINUTES 


Fig. 2 (Drucker, Sadove, and Unna). Composite 
of subjects’ average response to 95-percent grip- 
strength reducing dose (equipotent dose) of di- 
methyl d-tubocurarine. Full dose given over 90 
seconds starting at zero time (arrow 1) with re- 
duction of grip strength indicated by solid line; 
loss of binocular single vision (diplopia) : x —— x ; 
reduction in lid action (ptosis) : +——-+; depres- 
sion of action of extraocular muscles: A——A. 
Half dose administered over 90 seconds starting 45 
minutes after initial full dose (arrow 2). 


ported by the subjects. Their severity was 
reported to be about as great. 


B. ViIsuAL ACUITY 


Monocular distant vision was found to be 
unaffected by this drug. The recession of the 
near point of accommodation was in some 
cases observed to be 1.5 to 4.0 cm. As with 
d-tubocurarine, it is suspected that the diffi- 
culty in keeping the various targets aligned 
on the visual axis could account for this very 
slight recession of the near point of accom- 
modation. Color perception was unaffected. 


C. 


The same very early awareness of fusion 
with effort as reported with d-tubocurarine 
was present with this drug. Diplopia oc- 
curred in 50 to 75 seconds after the start of 
injection (fig. 2). It persisted beyond all 
other ocular signs and symptoms and even 
outlasted the skeletal paresis. As with d-tubo- 
curarine, all subjects showed crossed diplo- 
pia. Where exophoria was present prior to 
the experiment, the diplopia persisted and 
was difficult to abolish. 


D. Lip acTION 


Ptosis of moderate severity and dura- 
tion appeared after the onset of diplopia but 
before the observation of extraocular mus- 
cle paresis (fig. 2). Recovery of lid action 
returned prior to that of the extraocular mus- 
cles. This was similar to, but shorter in dura- 
tion than, the findings under d-tubocurarine. 


E. OcuLaR MOTILITY 


As reported above under d-tubocurarine, 
paresis of the extraocular muscles varied 
with the depth of curarization. The degree 
of paresis with an equipotent dose of this 
drug showed a greater depression but was 
several minutes shorter in duration than d- 
tubocurarine. A dose sufficient to cause a 95- 
percent decrease in grip strength produced 
a reduction in ocular motility to minimally 
discernible motion (fig. 2). 

The near point of convergence became re- 
mote. Most subjects became slightly exo- 
tropic. One exophoric subject showed a 
marked exotropia. Recovery of the extra- 
ocular muscles preceded the skeletal mus- 
cles. 

The medial rectus muscles, although re- 
covering at about the same rate as the other 
extraocular muscles, were able to perform 
monocular versions 5 to 10 minutes before 
binocular vergences. There was a definite 
dissociation of ocular motility from con- 
vergence ability. Whether this would indicate 
a greater effect upon some central conver- 
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gence center cannot be said. In the absence of 
any other cerebral or central signs, it would 
appear more likely to be a local muscular 
phenomenon. 

Convergence “on command” recurred 
earlier than convergence “on following” and 
tended to parallel, as with d-tubocurarine, the 
paresis and recovery of the extraocular mus- 
cles. The “on following” convergence paral- 
leled the early occurrence and relatively slow 
disappearance of diplopia. 


F. INTRAOCULAR PRESSURE 


In spite of the greater degree of ocular 
paresis obtained in these experiments with 
equipotent doses, intraocular pressures again 
remained unaltered. It became apparent that 
the extraocular striated muscles in these 
normal individuals played a minimal part in 
maintaining the normal intraocular pressure, 
as recorded on a Schigtz tonometer. 


G. OCULAR PROMINENCE 


Findings identical with those under d-tubo- 
curarine were obtained. There was no change 
in ocular prominence. Digital pressure caused 
the globes to recede easily. 


H. Pupits 


Pupillary action remained unaffected as in- 
dicated by a normal response to light and 
accommodation. The action of this drug was 
limited to striated muscles and no apparent 
effects were discernible upon the autonomic 
nervous system. 


I, Funpus 


Funduscopy revealed no discernible effects 
from this drug. 


J. Duration OF EFFECTS 


The ocular signs and symptoms were of 
moderate duration (19 minutes as compared 
to 20 to 25 minutes with equipotent d-tubo- 
curarine), and tended to follow in a general 
way the paralytic and recovery rates of the 
skeletal muscles. 


A residual ocular fatigue, similar to but 
not as persistent as with d-tubocurarine, 
lasted for approximately one hour. It could 
be provoked by ocular movements or at- 
tempts to read. 


K. EFFECTS OF REPEATED DOSES 


Identical with the findings under equipo- 
tent doses of d-tubocurarine, and after the 
ocular muscles had grossly returned to 
normal, a half-dose, 45 minutes after a full 
95-percent grip-reducing dose, caused a re- 
turn of full ocular effect (fig. 2). 

This would tend to indicate that there re- 
mained a potential residual of approximately 
50 percent of the original dose. However, the 
duration was not so long as with the initial 
dose. 

Repeated administrations of dimethyl d- 
tubocurarine several times a week for over 
a month, giving constant reproducible effects, 
has revealed no untoward effect in normal 
adult males. 


OcuLar =FFEcTS oF C10 


A. PRODROMAL SYMPTOMS 


Because of the rapid onset of signs of 
paresis with this drug, few prodromal symp- 
toms could be reported. There was, however, 
an “ocular awareness” with some discom- 
fort. 


B. VISUAL ACUITY 


Monocular distant vision as in the case of 
the other two drugs remained unaltered. 
Accommodation also showed only a slight 
recession of near point, averaging 2.0 cm. 
This again could be attributed to the difficulty 
in keeping the targets in the visual axis. 
There was no change in color perception. 


C. 


The occurrence of diplopia within 45 to 
70 seconds after the start of injection re- 
vealed C10 to be the most rapidly acting of 
the drugs studied. The very short action of 
an equipotent dose of this drug caused the 
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diplopia to disappear very early (fig. 3), 
even while the skeletal muscles were only at 
the end of their maximal depression (dura- 
tion of diplopia was eight minutes as com- 


MINUTES 


Fig. 3 (Drucker, Sadove, and Unna). Composite 
of subjects’ average response to 95-percent grip- 
strength reducing dose (equipotent dose) of C10. 
Full dose given over 90 seconds starting at zero 
time (arrow) with reduction of grip strength indi- 
cated by solid line; loss of binocular single vision 
(diplopia): X——X; reduction in lid action 
(ptosis) : +——-+; depression of action of extra- 
ocular muscles: 4——. Half dose administered 
over 90 seconds starting 30 minutes after initial 
full dose with NO discernible response of any kind. 


pared to 13 to 15 minutes with dimethyl d- 
tubocurarine and 18 to 20 minutes with d- 
tubocurarine). All of the subjects had a 
crossed diplopia. 


D. Lip action 


Ptosis of moderate to severe degree ap- 
peared soon after the onset of diplopia and 
paralleled the rapid loss of ocular motility. 
The duration of ptosis was the shortest of 
the three drugs. Lid action recovered five to 
seven minutes before the extraocular mus- 
cles (fig. 3). All subjects were cognizant of 
the early return of full lid action noticeable 
before the return of skeletal muscle function. 


E. OcuLar MOTILITY 


The degree of paresis of the extraocular 
muscles varied with the amount of medica- 
tion. Ocular motility was affected earlier 


than the skeletal muscles and returned to 
normal sooner. The degree of extraocular 
paresis with a dose of C10 sufficient to give 
95-percent decrease in grip strength was the 
greatest of the three agents. There was com- 
plete loss of motility (fig. 3). 

Under the influence of this drug the near 
point of convergence became remote. 

The loss of convergence “on command” 
paralleled the occurrence of paresis of the 
extraocular muscles. It reappeared simul- 
taneously with the recovery of the medial 
rectus muscles which tended to recover after 
the other extraocular muscles. 

The loss of convergence “on following” 
became manifest almost simultaneously with 
the early occurrence of diplopia. It reap- 
peared along with the disappearance of the 
double vision. 

One would probably be in error to surmise 
that C10 has a selectively longer action upon 
the medial rectus muscles. Rather it is to be 
concluded that the actions of these muscles 
are dependent upon both motor and visual 
cortical activity. Thus, so long as diplopia 
was present, convergence “on following” was 
absent. 


F. INTRAOCULAR PRESSURE 


There was no significant change in intra- 
ocular pressure. This occurred despite the 
virtually total paralysis of the extraocular 
muscles and further indicates the minor role 
these muscles play in controlling tension. 
Again, as with the other two drugs, the sub- 
ject’s inability to direct his eyes made it 
necessary to adjust the head so that the 
Schigtz tonometer could be properly centered 
upon the cornea and held vertically. 


G. OTHER NEGATIVE FINDINGS 


Ocular prominence, as recorded on the 
Hertel exophthalmometer, showed no change 
from the control period. Pupillary reaction 
to light and accommodation was unaltered. 
Funduscopy revealed no discernible alteration 
in the retina or vessels. 
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H. DurRaATION OF EFFECTS 


All ocular signs and symptoms occurred 
sooner and recovered earlier than the pareses 
of the more massive skeletal muscles. The 
eyes recovered while the skeletal muscles 
were still markedly depressed. This was the 
shortest acting of the drugs studied, with 
an average of 15 minutes from start of in- 
jection to ocular recovery. 

All subjects complained of heaviness or 
peculiar ocular feelings, pain and weakness 
behind the eyes, a feeling of increased pres- 
sure in the eyes, or blood rushing to the 
head, These sensations occurred only during 
the maximum effect of the drug. 

There were minimal ocular after-effects. 
None of the subjects had residual otular 
fatigue, as with the other two drugs. 


I. EFFECTS OF REPEATED DOSES 


Fifty percent of the calculated 95-percent 
grip-reducing dose was readministered 30 
minutes after an initial full dose. There was 
NO return of ocular signs or symptoms, not 
even slight or transient diplopia. 

Further, it has been reported that the repe- 
tition of an initially fully effective dose of 
C10 after 30 minutes failed to produce com- 
parable effects on grip strength and vital 
capacity.”* 

The response to a given dose is less ac- 
curately predictable with C10 than with the 
other drugs studied. It should be used with 
great caution. 


OPHTHALMIC APPLICATIONS OF CURARE 
DRUGS 


The various curare and curarelike drugs 
are skeletal muscle relaxants only and have 
no anesthetic qualities. Their principal ap- 
plication to date is as a relaxing adjunct in 
surgical anesthesia and in neuropsychiatric 
shock therapy. 

Kirby** and Roche,”* recently reported the 
use of an intravenous curare preparation as 
an aid in intraocular surgery with appropriate 
words of caution. 


The findings of the present experiments 
reveal that d-tubocurarine, dimethyl d-tubo- 
curarine, and C10 could, with due conserva- 
tism, be utilized as a tool in ophthalmic sur- 
gery because they act only on skeletal mus- 
cles and have no autonomic action in the 
dosage used. 

They are best used by direct intravenous 
injection, as topical application and local in- 
filtration can be effective only if a quantity 
sufficient to reach the myoneural junctions is 
absorbed into the blood stream. 

The possibility of an overdose is always a 
real danger and any indirect, poorly con- 
trolled route of administration always multi- 
plies the hazards. Because of the narrow 
margin between therapeutic and respiratory 
paralytic dosage, the inept and injudicious 
use of these drugs is to be avoided. 

Capable personnel trained in the adminis- 
tration of these drugs is mandatory for safe 
usage. 

These curariform drugs can very readily 
be put to use in medical centers as training 
adjuncts in teaching basic ophthalmic physi- 
ology and neuropharmacology. 

Conceivably, these drugs may be used as 
diagnostic aids in certain phases of the study 
of muscle anomalies. They cause normal 
eyes to assume Bell’s position of physiologic 
rest, and convert latent exophorias into 
marked tropias. Fusion is broken without 
interfering with monocular visual acuity. 

The curare drugs might also be used to 
diagnose muscle spasm in properly con- 
trolled experiments. 

In very small doses, d-tubocurarine is of 
value as a provocative in suspected ocular 
myasthenia gravis. 

These drugs can be used in investigational 
work to rule out the effect of extraocular 
muscles as a major contributing factor in 
the maintenance of intraocular pressure. 
They apparently have no place in the medical 
therapy of glaucoma. 

The use of these drugs in the differential 
diagnosis of ocular manifestations of hys- 
teria and myopathic states is to be considered. 
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TABLE 1 


COMPARISON OF OCULAR EFFECTS WITH EQUIPOTENT DOSES* 


d-tubocurarine 


dimethyl 
d-tubocurarine 


C10 


Duration of grip 
paresis 


30-40 min. to recovery 


27 min. to recovery 


25 min. to recovery 


General ocular 
manifestations 


20-25 min. to recovery 


19 min. to recovery 


15 min. te recovery 


Time of maximum 
ocular effect 


5-6 min. after start of in- 


jection 


5 min. after start of injec- 
tion 


4 min. after start of injec- 
tion 


S and degree 
extraocular 
muscle paresis 


Moderate depression (2+) | Severe depression (1+) of 
of moderate onset and slow | moderately rapid onset and 
ascent. R paral- | gradual ascent. Shorter 


ecovery 
leled the skeletal 


duration than dTC. Re- 
covery slightly ahead of 
skeletal muscles 


Rapid and very severe de- 
pression (0+) with rapid 
ascent. Shorter duration 
than dimdTC. Recovery 
ahead of skeletal muscles 


Duration of maxi- 
mal ocular effect 


Moderately long, 10 min. 


Moderate, 5-8 min. 


Short, 3-5 min. 


Ptosis 


Earliest sign of striated 

resis. Moderate 
uration, a moder- 
ate depression and a slow 
recovery paralleling but 
ahead of the recovery of 


muscle 
to long 


ocular motility 


Earliest sign of striated 
muscle paresis. Moderate 
duration after moderate 
depression. Recovery par- 
allels but is slightly ahead 
of extraocular muscles 


Earliest sign of striated 
muscle paresis. Very short 
duration after moderate to 
severe depression. Recovery 
well started at the time of 
maximal skeletal paresis. 
Recovery 5-7 min. before 
extraocular muscles 


Binocular single 
vision 


Diplopia_ onset 


in 60-90 sec. 


Recovery 
slow outlasting all other 
ocular effects, with fatigue 
causing return of diplopia 


Moderately rapid onset of 
diplopia in 50-75 sec. 
Slowly lost after skeletal 
— are practically nor- 
ma 


Rapid onset of diplopia in 
45-70 sec. Diplopia rapidly 
disappears when skeletal 
musc resis is just at the 
end of its maximal depres- 
sion 


After effects on 
eye 


Residual ocular fatigue of 
or 


long duration (1}-2 


more hrs.) 


Residual ocular fatigue of 
mod. duration (1 hr.) 


No residual ocular effects 


Half dose 


| 45 min. after full dose =full 
ocular effects but of shorter 


duration 


45 min. after full dose = full 
ocular effects but of shorter 


duration 


30 min. after full dose = No 
ocular effects 


unteers. 


* 95% decrease in hand-grip strength 


SuMMARY 


The curare and curarelike drugs, d-tubo- 
curarine, dimethyl] d-tubocurarine, and C10, 
were tested by means of controlled experi- 
ments on normal, nonanesthetized male vol- 


The three drugs differed significantly in 
potency, degree of reduction of the respira- 
tory vital capacity, and in duration of action. 

d-Tubocurarine was the least potent drug 
with the longest duration of action. C10 was 
the most potent agent, but had the shortest 
duration of all. It reduced the vital capacity 


more than any of the other agents. Dimethyl 


d-tubocurarine was intermediate in potency 
and duration, but caused the least reduction 
of the vital capacity. 

Observations on various ocular functions 


were made with equipotent doses of the three 


perception. 


agents. The following similar effects were 
obtained with the three drugs : 

1. A questionable very slight recession of 
the near point of monocular accommodation 
without alteration of visual acuity or color 


2. Paresis of the extraocular sumacies with 
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the degree dependent upon drug and dose. 
Fusional movements were affected the great- 
est. 

3. Diplopia due to the extraocular paresis. 

4. Ptosis of varying degree. 

5. Ocular manifestations of myasthenia 
gravis were aggravated by small dosage. 

6. No significant change in intraocular 
pressure was found in the dosage used de- 
spite the practically complete paralysis of the 
extraocular muscles, as in the case of C10. 
This was unexpected since most references 
in the literature are to the contrary. 

7. Pupillary activity, ocular promirfence, 
and funduscopic findings were unchanged by 
the action of these agents. 


8. Akinesia without anesthesia. 

In equipotent doses, d-tubocurarine chlo- 
ride pentahydrate (0.1345 mg/Kg.) had the 
longest effects, but caused the least de- 
gree of ocular muscle paresis; C10 as the 
bromide ion (0.0324 mg./Kg.) had the short- 
est action and caused the greatest degree of 
ocular muscle paresis; dimethyl d-tubocura- 
rine as the chloride ion (0.0455 mg./Kg.) 
was intermediate both in duration and effects 
on ocular muscles. 

The use of these curariform drugs as 
ophthalmic teaching, research, diagnostic, 
surgical, and therapeutic aids has been in- 
dicated. 

406 North San Mateo Drive. 
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OPHTHALMIC MINIATURE 


All those, therefore, who have cataract see the light more or less, and 
by this we distinguish cataract from amaurosis and glaucoma ; for persons 
affected with these complaints do not perceive the light at all. 


Paul of Aegina, circa 660 A.D. 


(From the translation by F. Adams. ) 
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CURARE WITH LOCAL ANESTHESIA IN CATARACT SURGERY* 


Hucu Fargunarson, M.D. 


San Francisco, California 


Until recently the interest of anesthesi- 
ologists in anesthesia for cataract surgery 
has been almost nonexistent. Ophthalmolo- 
gists have universally preferred local anes- 
thesia with both topical and infiltration be- 
cause of the low incidence of such side 
reactions as excitement, nausea, and vomit- 
ing that occur in a certain percentage of 
patients receiving general anesthesia. 

Nausea and vomiting in a postoperative 
cataract patient can result in loss of the eye 
through intraocular hemorrhage and rupture 
of the suture lines. Profound premedication 
likewise carries with it well-recognized haz- 
ards. These hazards are accentuated in the 
age group in which cataracts are usually to 
be found. 

Nevertheless certain disadvantages in the 
use of local anesthesia have long been recog- 
nized, Despite the akinesia so produced the 
patient may retain some ability to squeeze 
his eye by contraction if the extraocular mus- 
cles are not completely paralyzed by the 
retrobulbar injection, This, in the apprehen- 
sive patient, constitutes an ever-present dan- 
ger that may lead to loss of the eye through 
intraocular hemorrhage and loss of vitreous 
through forcible expulsion of the lens in 
the opened eye. 

Kirby," in 1949, reported a new concept in 
anesthesia for cataract surgery by the intro- 
duction of curare in small doses to produce 
the desired relaxation of the extraocular 
muscles. Clark* has subsequently reported 
his experiences with the use of curare and 
has found it, in conjunction with akinesia 
and premedication, to be ideal for cataract 
surgery. Roche* has recently published ex- 
perimental work illustrating the progression 
of paralysis of facial and eye muscles with 


*From the Department of Anesthesiology, Uni- 
versity of California Hospital. 
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small doses of curare in unanesthetized pa- 
tients. 

Since April, 1949, at the University of 
California Hospital, at the suggestion of Dr. 
Frederick C. Cordes, Professor of Ophthal- 
mology, we have administered curaret to 70 
patients for extraction of cataracts. In order 
to gain as much experience as possible in its 
use, Curare has been used routinely in all 
cataract operations. In this hospital the ad- 
ministration of the curare has been by mem- 
bers of the staff of the Department of Anes- 
thesiology. 

PREMEDICATION 

No attempt is made to have the patient 
deeply sedated prior to surgery. It is better 
to have a cooperative, relaxed patient than 
a restless profoundly sedated patient. We 
have found that the apprehensive patients 
respond best to the administration of the 
curare, and do not justify the use of exces- 
sive amounts of narcotics and hypnotics. 

In general, the scheme of premedication 
is as follows : Sodium pentobarbital (0.1 gm. ) 
at bedtime and 1.5 to 2.0 hours preopera- 
tively in the morning. This is followed by 
demerol (50 to 100 mg.) and atropine (0.004 
gm.) one hour preoperatively. Atropine is 
included to prevent salivation which is not 
uncommonly seen after the administration of 
curare in unatropinized patients. The drying 
effect of atropine in this dosage is not so 
severe as to constitute a source of discom- 
fort to the patient. Scopolamine is avoided 
due to its more profound drying effect and 
the bizarre reactions sometimes seen fol- 
lowing administration in elderly patients. 


LocAL ANESTHESIA 
Akinesia is obtained by a combination of 
topical, Van Lint infiltration, and retrobulbar 


t d-Tubocurarine hydrochloride. 
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CURARE WITH LOCAL ANESTHESIA 


injection using two-percent procaine with 
adrenalin. 


TECH NIQUE OF CURARE INJECTION 


The curare used in this series is d-tubo- 
curarine chloride containing the usual 20 
units to one cc. No attempt has been made to 
administer curare on any preconceived dos- 
age scale according to weight or age. The ex- 
perience and knowledge of the anesthesiolo- 
gist with the action and potentialities of the 
curare provide a much more satisfactory 
basis for curare dosage. 

Basic concepts of curare administration in 
this technique must include the following: 

1. The curare must be injected sufficiently 
long before the eye is opened so that any un- 
toward reaction will occur before this has 
been done. A patient disturbed by the relaxa- 
tion of the throat muscles and a subjective 
sensation of need for increased respiratory 
effort cannot jeopardize the success of the 
operation if his restlessness occurs before 
the time to extract the cataract. At this time 
it is a simple matter to explain to the patient 
that he is in no danger, whereupon he relaxes 
and remains quiet during the operation. In 
general, curare requires three to five minutes 
to reach its peak of action and persists for 
20 to 25 minutes at least. 

2. The dosage of curare used must never 
produce any but the most minimal untoward 
and subjective reactions on the part of the 
patient. If this occurs, the technique will fall 
into disrepute, because it defeats the purpose 
for which it has been introduced. An appre- 
hensive patient under curare can place the 
operative results in jeopardy as surely as an 
apprehensive patient without curare. 

3. The maximum curare effects must be 
present when the eye is opened and the cata- 
ract is being extracted. 

To achieve these ends the following tech- 
nique has been evolved through trial and 
error. 

Venipuncture is performed in any avail- 
able vein using a small needle, preferably 
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on the back of the hand or arm, not the leg; 
the anesthesiologist must be as near the 
chest and head as possible to observe closely 
the respiratory function and airway of the 
patient. 

Close observation of respiratory move- 
ments is possible, even with the patient 
draped, by watching the rise and fall of the 
drape and by placing a hand on the patient’s 
chest to determine the presence and extent 
of intercostal activity. 

Initially, one cc. of d-tubocurarine is in- 
jected and the patient is observed for a pe- 
riod of three to four minutes, whereupon a 
second cc. or, in the case of very elderly pa- 
tients, 0.5, is injected. After a further period 
of four minutes, a further injection of 0.5 to 
1.0 cc. is made; it is dependent on the judg- 
ment of the anesthesiologist administering 
the curare. 

The injection of curare is designed pri- 
marily, as already stated, to be completed 
about five minutes before the eye is sec- 
tioned. It may be started at any time depend- 
ing on the speed with which the operator 
works. For this reason the injection of curare 
is not necessarily completed before the opera- 
tion is started; there can be no set rule for 
this, since different surgeons, including resi- 
dents, vary in the speed with which they 
perform cataract extractions. Should the 
operative procedure be prolonged unduly 
after sectioning of the eye, we feel that it is 
absolutely safe to inject another 0.5 to 1.0 cc. 
of curare to maintain an adequate curare ef- 
fect, if the last injection was some 15 to 20 
minutes before. 


DISCUSSION 


In this series of patients, the ages varied 
from 37 to 87 years. The dosage has varied 
from 20 units to 60 units, with an average of 
44 units. In no instance did there occur any 
untoward episode requiring specific therapy. 

A total of five patients showed subjective 
evidence of discomfort for 5 to 10 minutes 
after a single injection of curare. By the time 
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the surgeon was ready to section the eye, 
these patients had relaxed and remained quiet 
for the remainder of the operation. 

These cases occurred early in our series 
and prompted the adoption of the intermit- 
tent injection technique. Since that time we 
have had no cases that have had subjective 
evidence of curare effects. This certainly is as 
it should be. Untoward reactions of respira- 
tory distress and restlessness are caused by 
overdosage. This should never occur. 

From the anesthesiologist’s standpoint, one 
very interesting observation has been made 
repeatedly. Patients, particularly those who 
are apprehensive preoperatively despite their 
premedication, are relaxed throughout the 
operation after the curare has been injected. 
From a purely clinical standpoint there 
would appear to be a general relaxant or 
sedative effect on these patients. This is a 
clinical impression that has not been stressed 
in previous papers on this subject, but which 
has been striking to us. who have adminis- 
tered the curare. 

The dosage of curare used in any one case, 
as stated above, is a matter of clinical judg- 
ment, It is known that the small muscles sup- 
plied by the cranial nerves are first affected 
by curare. Hence, curare is administered up 
to a dosage that is judged will not produce 
subjective respiratory complaints, least of all 
objective respiratory difficulty. The use of 
any formula based on weight or age has ob- 
vious shortcomings. Such a technique for 
administration is no substitute for familiarity 
and experience with the actions of a drug re- 
gardless of its nature. 


RESUSCITATION 


The question of resuscitation in these pa- 
tients has received very careful considera- 
tion, which consideration has led us to the 


conclusion that resuscitation, as such, should 
never be required. The very nature of the 
operation demands that overdosage should 
never occur. 

Reassurance of the patient with an ex- 
planation preoperatively of the nature of the 
intravenous injection has been found to be of 
real help in avoiding the subjective reactions 
to curare. 

Oxygen, delivered under pressure with 
controlled or aided respirations, is the only 
sound therapy for curare overdosage if such 
overdosage should ever occur. 

Prostigmin does not merit any place in a 
discussion of resuscitation. The dosage of 
curare used should not be such as to paralyze 
the intercostal muscles and least of all the 
diaphragm. The multiplicity of reactions* re- 
sulting from the injection of prostigmin in- 
travenously makes it a procedure of very 
questionable desirability. The untoward ef- 
fects of curare are of sufficiently short dura- 
tion that reassurance of the patient and, if 
necessary, oxygen by mask are all that should 
ever be required. 


SUMMARY 

A technique for the use of curare as an aid 
in cataract surgery has been described. 

This technique has proven successful in a 
series of 70 cases. Any untoward reactions 
observed have required no specific therapy. 

The technique used for curare administra- 
tion should be such that overdosage cannot 
occur. 

Curare should be administered only by 
anesthesiologists who are qualified by wide 
experience with this drug to estimate the 
dosage required and to observe the effects 
produced. 


The Medical Center (22). 
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THE USE OF CURARE IN CATARACT SURGERY* 


Frepertck C. Corpes, M.D. aANp Ray S. MULLEN, 


M.D. 


San Francisco, California 


The advent of retrobulbar injection and 
facial akinesia has done much to add to the 
safety of the cataract operation. These pro- 
cedures, however, do not entirely relax the 
extraocular muscles. Rigidity and muscular 
spasm may be present, often the result of 
fear, worry, or pain. These and the uninten- 
tional movement of an apprehensive or unco- 
operative patient may lead to complications 
during the operation. 

While curare has been employed and ac- 
cepted by many surgeons as an adjuvant to 
general anesthesia, its use with local anes- 
thetics has been limited. In 1943, Cullen, and 
Traposso* used curare to facilitate endos- 
copy. It was not until 1949, however, that 
its use in ophthalmology was reported for 
the first time by Kirby? and a little later by 
Clark. Both of these observers reported 
complete relaxation of the extraocular mus- 
cles by its use. Following a personal com- 
munication from Kirby early in 1949, we 
have used d-tubocurarine as an adjunct to 
local anesthesia in cataract surgery in 85 
cases with satisfactory results, the method of 
administration having been worked out by 
Farquharson* of the Division of Anesthe- 


siology. 
History 


Sir Walter Raleigh was the first to call at- 
tention to the drug when he brought to 
Europe specimens obtained from the South 
American natives in the year 1595. Curare- 
tipped arrows had been used for centuries by 
these jungle natives to paralyze small game. 

The drug was regarded with only idle 
curiosity until a century ago when Claud 
Bernard made his commendable studies of 


*From the Division of Ophthalmology of the 
University of California Medical Center, San Fran- 
cisco. Presented at the Pacific Coast Oto-Ophthal- 
mological Society, San Francisco, May, 1950. 
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the drug—eliciting all its properties and 
mode of action so thoroughly that virtually 
nothing new has been learned about its 
pharmacology since his time.** Because of 
its unpredictable effect, the crude forms of 
the drug were in clinical disrepute until, in 
1935, King isolated a purified crystallin form 
with more stable potency. 

In 1939, commercial abundance of the 
drug was assured when Richard Gill ex- 
plored the Central and South American 
jungles, recording the sources and scope of 
the plants used by the natives in their con- 
coctions.”* Thus, in the last 10 years a drug 
known for centuries has finally come into 
recognition, as evidenced by the fact that its 
bibliography includes thousands of original 
articles. Only three of these pertain to its 
use in ophthalmology.” 


PHARMACOLOGY 


Curare is extracted from a combination of 
numerous Central and South American 
plants as a crystallin product commercially 
available in standard solutions of 20 units 
per cc. The original product was best known 
as Intocostrin (Squibb), but now a more re- 
fined and preferable substance is d-tubo- 
curarine. Its potency is expressed in rabbit 
head-drop units rather than on a weight scale 
since each batch of curare is slightly variable 
in its effective power. 

As demonstrated by Claud Bernard, the 
primary action of curare is that of nullifying 
the response of the individual muscle fibers 
to acetylcholine liberated by the efferent mo- 
tor nerves at the myoneural junction. While 
it affects chiefly the striated skeletal muscles, 
in larger doses it also affects smooth muscles 
innervated by the autonomic nervous system 
by the same mechanism. 

Acetylcholine is produced in the normal 
amounts but the curare blocks its action. 
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The interference at the nerve ending is 
purely quantitative. At first in low doses, 
curare quiets the general muscle tone of the 
entire body, then causes a mild paresis, in- 
creasing to total paralysis of the muscles. 
Its action is synergized by many other agents. 

Pick and Richards’® experimentally 
showed that premedication with ether, phe- 
nobarbital, or pentobarbital establishes a re- 
ciprocal synergism reducing the effective 
dose of curare from 0.1 to 0.5 the necessary 
dosage in unpremedicated animals. This must 
be compared with the recent findings of 
Roche,’ who showed that barbiturate-pre- 
medicated humans apparently required 
greater doses of curare to produce ophthal- 
moplegia. 

Prostigmin is a direct antagonist of curare 
by enhancing and perpetuating the function 
of acetylcholine. This is best demonstrated 
in counteracting smaller doses of curare 
which may be completely nullified by the 
prostigmin, while as against very large doses 
it seems to have little effect." 

Given orally, the drug is ineffective ; intra- 
muscular injection gives retarded and some- 
what unpredictable results. Orbital injection 
is no more effective in producing ocular 
akinesia than the same injection given any- 
where else in the body. Intravenously it is 
effective in a matter of seconds, reaching a 
maximum in three to five minutes, then wear- 
ing off in 20 to 25 minutes.’* Repeated injec- 
tions tend to have an accumulative effect. 

In the body it is partially detoxified by 
the liver, while the majority is excreted by 
the kidneys.® Detailed electrocardiograph 
studies have shown it has no direct effect on 
the heart, although a transient hypotension 
may occur due to the sudden atony of the 
peripheral musculature in large amounts. No 
liver or renal damage has ever been attrib- 
uted to curare. 

It should be especially noted that curare 
has no analgesic powers per se. Without 
other medications patients would be in full 
possession of their sensory modalities even 
though completely paralyzed and unable to 
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complain. Its effect on consciousness is varia- 
ble, with some observers reporting a tend- 
ency to loss of consciousness, while the ma- 
jority of patients remain acutely aware of 
their surroundings unless well premedi- 
cated,** 

From the ophthalmologist’s viewpoint, the 
special value of curare lies in its selective 
sequence of paralysis, affecting first the mus- 
cles innervated by the cranial nerves, then 
the extremities, and lastly the trunk of res- 
piratory group. The progressive involvement 
most frequently observed by Roche® pro- 
duced, in sequence, transient blurring of vi- 
sion, facial flaccidity, ptosis, paresis of the 
vertical ocular muscles followed by the hori- 
zontal group, relaxation of the jaw, pharynx, 
larynx, and cervical muscles. 

The effect of curare without premedication 
or anesthesia was tested by the Division of 
Anesthesiology on one of its members. 
Twenty units of curare were injected intra- 
venously in the supine position. Fifteen sec- 
onds after the injection of curare the subject 
began to complain of the lids feeling heavy. 
At 30 seconds the head felt heavy, and at 62 
seconds double vision and blurring began. 

Two and a half minutes after the injection 
of 1.0 cc., a second cc. of curare was injected 
intravenously. At the three-minute mark 
movement of the eyes was present but re- 
quired conscious effort on the part of the 
subject. Four and a half minutes after the 
injection started, the subject could not follow 
the movement of a pencil, the eyes possessing 
purposeless movements only, associated with 
difficulty in elevating the lids. There was 
also a little difficulty in swallowing and, in 
addition, secretions began to be bothersome. 
At the end of seven minutes the eyes were 
still motionless and the other effects were 
still present. At the end of 10 minutes the pa- 
tient was able to sit up and was able to move 
the eyes although diplopia was still present. 
At the end of 26 minutes all symptoms ex- 
cept the diplopia had disappeared. 

The observation that the eye remains quiet 
for a period of 25 minutes after the last 
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curare injection has been made in at least 
five cases of clinic cataract extraction where 
the resident encountered some difficulty in 
extraction. Above the 25-minute mark (after 
the last curare injection) the eye will begin 
to have small, purposeless movements. 

Another subject, with the usual premedica- 
tion, was given 20 units of curare after topi- 
cal anesthesia only, followed two minutes 
later by another 20 units. Up to seven min- 
utes from the first injection the patient was 
able to squeeze sufficiently that the indicator 
of the tonometer went off the scale. 

Another injection of 20 units was given 
six minutes after the first injection. There 
was no subjective reaction on the part of the 
patient and two minutes later the patient 
was unable to squeeze sufficiently to produce 
any change in the reading of the tonometer. 
At this time there was no tone to the lid 
muscles and, although the patient was able to 
approximate the lids, he was unable to resist 
opening of them by the operator. 

Roche® has shown experimentally that, on 
the average, complete ocular akinesia can be 
obtained in humans by the use of 76 units 
of curare without other local medications. It 
is interesting that in one patient with a 
marked nystagmus 40 units of curare were 
sufficient to stop the movement of the eyes. 

From these observations, it is apparent 
that the extraocular muscles are affected be- 
fore any respiratory embarrassment takes 
place and that the last muscles to be restored 
to normal are also the eye muscles. Thus, 
with selective dosage, it is possible to cause 
paresis of the extraocular muscles and the 
facial muscles without danger of respiratory 
arrest. 

In animals, Duke-Elder showed that the 
pressure in the eye falls almost to half of its 
original height when the voluntary muscles 
are paralyzed by curare although the systemic 
blood pressure remains constant.'® Roche,® 
Duke-Elder,® and Gifford'® have demon- 
strated a measurable drop in intraocular pres- 
sure after curarization of humans but this is 
always of much lesser degree than in ani- 
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mals and not enough to make it useful in 
glaucoma. 

There are a few side effects that must be 
guarded against. Curare stimulates broncho- 
spasm and tenacious salivary and bronchial 
secretion. If these pool in the paralyzed 
throat and the patient finds he can neither 
swallow nor cough them up, he becomes jus- 
tifiably alarmed. This distressing sequence 
may be entirely alleviated by adding atro- 
pine to the premedication hypodermic as for 
a general anesthetic.** 


CL'NICAL INDICATIONS 


Although curare has been used extensively 
in surgery, its use in ophthalmology has been 
limited. Kirby? was the first to report its use 
in cataract surgery when he presented his 
paper before the Section on Ophthalmology, 
American Medical Association, in June of 
1949. He felt that it was indicated in those 
patients who, after the usual preparation, 
were still able to move their eyes, still 
squeezed the unoperated eye, still had neck 
or skeletal muscle rigidity, or still had “re- 
spiratory neurosis.” 

Kirby gave 20 units of curare over a pe- 
riod of one minute. The patient was observed 
for the desired effects; if these did not de- 
velop he gave 10 units more over a period of 
30 seconds, and if this did not produce the 
desired effect, the injection was repeated. 
He apparently obtained the paresis before 
surgery and did not attempt to give further 
injections during the course of the surgery. 
The injection was done by an anesthetist. 

Kirby observed that, following the use of 
curare: “The patient stops talking and need 
not be talked to except to reassure him that 
all is going well. He need not be told re- 
peatedly to look down, keep his other eye 
open, and so forth. The patient’s body is re- 
laxed; the eyes remain quiet and steady in 
the primary position.” He felt that its use 
materially aided in the safety of the surgery 
and that it prevented vitreous loss in cases 
that otherwise would have had this complica- 
tion. 
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During the time Kirby was doing his work, 
Clark® independently was using curare. His 
indications are essentially the same as those 
of Kirby. The injection is given by a nurse 
under the direction of the surgeon. He found 
that in many cases, with the injection of 20 
to 40 units, the eye remained still and fixed 
through the operation. 

We agree with both Kirby and Clark that 
curare is especially valuable and indicated in 
those cases in which the patients have been 
classed as “bad actors.” Clinical types fall- 
ing into this category are those persons who 
are apprehensive and nervous in spite of good 
premedication and hyperventilators; per- 
sons who are restless and uncodperative dur- 
ing the administration of the local anesthetic ; 
and squeezers who, by closing even the oppo- 
site eye, forcibly cause both eyes to roll up- 
ward reflexly. 

Another group of persons who may be 
calm but at the same time are difficult to con- 
trol is made up of those who are deaf or 
with a language difficulty, making communi- 
cation difficult. Some patients with borderline 
senile dementia may be quite unpredictable. 
In a third major category are those cases 
which show objective danger signs of being 
greater surgical risks, such as “bull-necks,” 
prominent globes, nystagmus, and compli- 
cated cataracts. 

In all these clinical types, the quietude, 
relaxation, and control afforded by curare es- 
tablish a safety margin not obtainable by any 
method other than a general anesthetic. How- 
ever, since it is usually impossible to antici- 
pate every instance in which sudden com- 
plications are going to arise during surgery, 
we are now coming to the conclusion that 
curare should be used in every case of cata- 
ract extraction. Once the patient has squeezed 
and extruded vitreous, it is too late for any 
relaxation procedure. 


CONTRAINDICATIONS 


Curare is contraindicated in all cases of 
suspected myasthenia gravis, a condition ac- 


tually simulated by the effects of curare in all 
its clinical manifestations. As borne out by 
the curare provocative test for myasthenia 
these persons are about 20 times as sensitive 
to curare as the normal individual.* Thus 
the accepted dosage range of curare could 
easily precipitate a fatal issue or at least a 
very prolonged period of respiratory arrest. 

Curare should also be used with caution 
in cases with marked renal insufficiency 
where the normal excretion of the curare 
may be delayed. Otherwise anesthetists pre- 
fer this drug to other more toxic agents in 
the poor-risk patient. 


METHOD OF USE 


The technique that we have found to be 
the most helpful and to have the least un- 
pleasant side reactions has been worked out 
primarily by Dr. Farquharson* of the Di- 
vision of Anesthesiology. The curare is given 
by the anesthetist who uses his judgment as 
to the amount and the time of injection. This 
relieves the surgeon of the responsibility of 
watching the patient. It does, however, re- 
quire an anesthetist who is familiar with the 
drug and the surgery of the eye. No attempt 
was made to administer curare on any pre- 
conceived dosage according to weight or age. 
The technique was evolved through trial and 
error. 

The method of administration of curare 
found most satisfactory in our hands is: 

The patient is premedicated with nembutal, 
0.1 to 0.2 gm., the preceding evening and 
again in the morning two hours before 
surgery. Demerol (0.075) and atropine 
(0.0003) are given 45 minutes preopera- 
tively. As always, the premedication is varied 
according to age, weight, and general vigor. 
We use only the short-acting barbiturates to 
avoid prolonged depression of the patient. 

In the operating room topical pontocaine 
and cocaine are administered. Routine 
Van Lint akinesia, as well as a retrobulbar in- 
jection, are performed with two-percent pro- 


*See pages 554-556 this issue of the JouRNAL. 
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caine and adrenalin. Curare is administered 
intravenously by an anesthetist after all the 
preliminary procedures of draping are com- 
pleted. 

In the use of curare certain basic con- 
cepts must be kept in mind. The curare must 
be injected sufficiently long before the opera- 
tion has begun so that any untoward reaction 
can be observed and, if there is increased 
respiratory effort, it can be explained to the 
patient that he is in no danger, whereupon 
he relaxes. 

In general, curare requires three to five 
minutes to reach its peak of action and per- 
sists for 20 to 25 minutes. The dosage must 
never produce any but the most minimal un- 
toward and subjective reactions. The maxi- 
mum effects must be present when the eye is 
opened and the cataract is being extracted. 

The detailed technique, which has been 
described by Farquharson,‘ is: 

Venipuncture is performed in any avail- 
able vein, using a small needle, preferably on 
the back of the hand or arm, not the leg; the 
anesthesiologist must be as near the chest 
and head as possible to observe closely the 
respiratory function and airway of the pa- 
tient. Close observation of respiratory move- 
ments is possible, even with the patient 
draped, by watching the rise and fall of the 
drape and by placing a hand on the patient’s 
chest to determine tle presence and extent 
of intercostal activity. 

Initially, 1.0 cc. of d-tubocurarine is in- 
jected and the patient is observed for a pe- 
riod of three to four minutes, whereupon a 
second cc., or in the case of very elderly 
patients, 0.5 cc. is injected. After a further 
period of four minutes, a further injection 
of 0.5 to 1.0 cc. is made; it is dependent on 
the judgment of the anesthesiologist adminis- 
tering the curare. 

The injection of curare is designed pri- 
marily, as already stated, to be completed 
about five minutes before the eye is sec- 
tioned. It may be started at any time, de- 
pending on the speed with which the opera- 


tor works. For this reason the injection of 
curare is not necessarily completed before 
the operation is started; there can be no set 
rule for this, as different surgeons, including 
residents, vary in the speed with which they 
perform cataract extractions. 

If the operative procedure should be pro- 
longed unduly after sectioning of the eye, we 
feel that it is absolutely safe to inject another 
0.5 to 1.0 cc. of curare to maintain an ade- 
quate curare effect, if the last injection was 
some 15 to 20 minutes before. 


Discussion 


In evaluating the effect of the curare, we 
feel it is unwise to request the patient to 
make many voluntary test movements, espe- 
cially such as taking a deep breath, lest he 
become alarmed at his inability to do so. The 
purpose is to calm rather than excite, The 
patient will often volunteer that “it’s awfully 
stuffy in here.” 

Any untoward effects from the curare be- 
gin immediately and are related either to de- 
creased respiratory volume or accumulation 
of pharyngeal secretions. In all our cases we 
have found these to be minor and transient. 
None has required artificial respiratory aid. 
Kirby? and Clark,® on the other hand, re- 
ported several instances of moderate respira- 
tory distress that may have been due either 
to overdosage or to too rapid injection. 


RESULTS 


At the University of California Hospital 
we have now used curare in 85 cases, rang- 
ing in age from 37 to 87 years. We have been 
deeply impressed by the satisfactory relaxa- 
tion in some of our difficult cases in which 
surgery, without use of curare, would have 
been complicated. For the last nine months 
we have used it in every case of cataract ex- 
traction. In some of these cases, surgery 
would have been postponed indefinitely be- 
cause the risk was too high. 

Some patients had previously undergone 
extraction on the opposite side under an 
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anesthetic other than curare, Their compari- 
son was especially noteworthy. 

In two cases it had been impossible to 
attempt an intracapsular extraction because 
of the unruly condition of the patient. In the 
second operation, with curare, no difficulty 
was encountered in doing an intracapsular 
extraction. In both instances the patient was 
just as uncooperative before the curare injec- 
tion as he had been during the first operation. 
Comments from patients who had the second 
eye operated upon under curare were to the 
effect that they were relaxed and at no time 
had any fear that they would move during 
a crucial stage of the operation. 

In this regard it is of interest that those 
who administer the curare have made the ob- 
servation repeatedly that patients, particu- 
larly those who are apprehensive preopera- 
tively despite their premedication, are re- 
laxed throughout the operation after the 
curare has been injected. From purely clini- 
cal observations it would appear that there 
is a general relaxant or sedative effect on 
these patients, a point not brought out by 
previous papers on this subject. 

A generalization of our observations is 
necessary because, to a large degree, the fea- 
tures most important are difficult to express 
statistically. Usually the patient remains mo- 
tionless after his curarization, relaxes his 
arms and legs, and assumes regular respira- 
tions. His eye is motionless in the primary 
position and nystagmus is abolished. No trac- 
tion on the superior rectus bridle suture is 
ever necessary. Even the anxious patients are 
sufficiently relaxed so that they tend to drift 
off to sleep on the strength of their premedi- 
cation. 

The curare itself lacks any hypnotic effect. 
The opposite eye also remains relaxed. It is 
this overall quietude that has been most en- 
couraging in our cases. 

No deleterious effects have been noted 
during surgery or in the postoperative period 
with the exception that, in a few cases, the 
surgeon felt the eye become so soft as to 
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retard the delivery of the lens. In our opinion 
it would be hard to classify this hypotension 
as a disadvantage. 

Reduction in the loss of vitreous is the 
goal of most surgeons. Using curare, Clark 
reported no loss in 44 cases; Kirby three in- 
stances in 100 cases. In our series there were 
five cases in 85. All but one of these occurred 
relatively early in our series while our 
dosages and techniques were strictly on a 
trial and error basis. Our subsequent cases 
have gone much more smoothly. 


COMMENT 


We are opposed to any rule-of-thumb 
dosage by weight, since age, too, is a critical 
factor with curare. Although Clark feels that 
1.0 »/Kg. of curare is a safe limit, we would 
rather titrate carefully to a clinical endpoint. 
When greater experience is obtained with its 
use, the dosage may be more generalized, but 
not without increasing the risks involved. 

With more practice, it might be possible to 
administer curare without the services of an 
anesthetist. Several of the eastern investiga- 
tors have dispensed with this precaution. 
However, the clinical judgment and experi- 
ence of a regular anesthesiologist are invalu- 
able when using such a potent agent. 

Even its lethal potency has been outlined 
by Foregger™ in a recent article listing 22 
known anesthetic deaths attributable directly 
to the use of curare. In these cases, the im- 
mediate bronchospasm and subsequent mas- 
sive pulmonary atelectasis were the major 
difficulties. Some of these fatalities followed 
the use of relatively low doses (45y) sup- 
plementing other general agents, and may 
have been due to an allergy or hypersensi- 
tivity to curare rather than to its direct 
physiologic effect. These few cases represent 
a minute percentage of the hundreds of thou- 
sands of successful ones. However, the po- 
tential toxicity of curare must always be 
considered. 

As yet we have not required the use of 
any antidotes or respiratory assistance. How- 
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ever, should they be necessary, the use of 
pure oxygen, with or without artificial res- 
piration, should be the first treatment. The 
use of carbon dioxide as a respiratory stimu- 
lant is not logical, since the patient would 
have already passed his physiologic limits. 
In fact oxygen, delivered under pressure 
with controlled or aided respirations, is the 
only sound therapy for curare overdosage. 

According to Farquharson,‘ prostigmin 
does not merit any place in a discussion of 
resuscitation. The dosage of curare used 
should not be such as to paralyze the inter- 
costal muscles and, least of all, the dia- 
phragm. The multiplicity of reactions re- 
sulting from the injection of prostigmin 
intravenously make it a procedure of very 
questionable desirability. The untoward ef- 
fects of curare are of such short duration 
that reassurance of the patient and, if neces- 
sary, oxygen by mask are all that should be 
necessary. 

One of the great advantages of curare, 
when given by an anesthetist who is familiar 
with its use in eye surgery, is that the sur- 
geon knows that the patient is relaxed and 
that he need not fear any sudden movement. 
Consequently he is able to devote his entire 
attention to the surgery and, because he need 
not fear any movement by the patient, he too 
is more relaxed. If the surgeon must assume 
the responsibility of directing the administra- 
tion of curare, he loses some of the benefits 
he might have. 

Roche has done extensive work on the 
levels of curare paralysis. It was rather 
enlightening to note that his patients pre- 
medicated with barbiturates required sub- 
stantially more curare than the persons with- 
out premedications. This contradicts the 
multiple earlier demonstrations that the bar- 


biturates enhanced the effect of curare.*?° 

One modification must be made in apply- 
ing Roche’s work to actual surgical cases, in 
which ocular relaxation is a summation of 
premedication, Van Lint akinesia, retrobul- 
bar injection, and curare. It must be assumed 
that the individual effects of all these drugs 
is additive ; less curare should be required to 
contribute to a greater effect when the drug 
is used as an adjuvant to the others than 
when it is used alone experimentally. 


CONCLUSIONS 


Our observations on the use of curare in 
85 cataract operations confirm the opinion of 
others that it is a valuable adjuvant for intra- 
ocular surgery. 

Small doses, properly given, cause a tem- 
porary paralysis of the extraocular muscles 
and the muscles of the lids without produc- 
ing any untoward effect, thus making cata- 
ract surgery in the uncodperative, the deaf, 
and the patient with language difficulty much 
safer. 

This small series of cases also would in- 
dicate that curare’s use apparently helps to re- 
duce the incidence of vitreous loss. 

Curare is no substitute for good anes- 
thesia. 

From purely clinical observation it would 
appear that curare has a general relaxant or 
sedative effect on these patients. 

The use of curare under the direction of 
an anesthetist familiar with its use and with 
cataract surgery relieves the surgeon of the 
task of watching the patient. 

Because curare is a poison it should be 
used only by those thoroughly familiar with 
its limitations and its dangers. 


384 Post Street (8). 
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Histoplasmosis is a fungus disease which 
has been recognized clinically only in the 
past few years. In 1906, Dr. S. T. Darling,’ 
who was then head of the Ancon Hospital 
in the Panama Canal Zone, isolated an organ- 
ism from autopsy material of a native who 
died of what Dr. Darling thought was kala- 
azar. Kala-azar is a tropical disease caused 
by a protozoan, Leishmania, and character- 
ized by splenomegaly and hepatomegaly. Dr. 
Darling believed the organism he isolated 
was a protozoan and named it Histoplasma 
capsulatum. In 1912, the true identity of 
Histoplasma* as a fungus was established, 
but it was not until 1934 that a pure culture 
of the fungus was obtained by Dr. W. A. 
De Monbreum® at Vanderbilt University. 

The fungus has an affinity for the reticulo- 
endothelial system and can be cultured from 
the peripheral blood, sternal marrow, lymph 
nodes, liver, and spleen. The clinical picture 
of the disease is varied, It may simulate kala- 


*From the Division of Ophthalmology, Depart- 
ment of Surgery, The University of Chicago. 


OCULAR MANIFESTATION OF HISTOPLASMOSIS* 


A. C. Krause, M.D., anp W. G. Hopxtins, M.D. 
Chicago, Illinois 


azar with hepatolienomegaly, a septic tem- 
perature curve, anemia, and leukopenia. 

A second group of cases with lymphad- 
enopathy present a picture similar to Hodg- 
kin’s disease, leukemia, lymphosarcoma, and 
aplastic anemia. 

Pulmonary complaints may be the pre- 
dominating symptoms in a third group, and 
in a fourth group the infection begins as a 
small ulcerated skin lesion. 

Finally, there are cases of histoplasmosis 
with no apparent complaints. These patients 
usually have minute calcified areas in the 
hilar and basal areas of their lungs and have 
been in the past mistakenly diagnosed as 
having pulmonary tuberculosis. This last 
group of cases is much more common than 
originally thought. 

In 1945, members of the United States 
Public Health Service* tested thousands of 
student nurses in 65 nursing schools through- 
out the United States with histoplasmin and 
found that about 25 percent of them gave 
positive skin tests for histoplasmosis. 
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Meleney® published an excellent review of 
all the proven cases of histoplasmosis up to 
1940, and there have been no reported cases 
in the literature up to the present time of his- 
toplasmosis with ocular involvement. Day* 
reported cases of anterior uveitis in rabbits’ 
eyes after injecting spores of Histoplasma 
capsulatum into the anterior chambers of 
the rabbits’ eyes. 

For the past two years, at the University 
of Chicago Eye Clinic, we have been skin 
testing, with an antigen prepared from a cul- 
ture of Histoplasma capsulatum, our patients 
that have granulomatous uveitis, and have 
recently observed a case of proven histo- 
plasmosis which showed an exacerbation of 
an old central chorioretinitis following a 
routine skin test for histoplasmosis. 


CASE REPORT 


History. Mrs. H. B., a 22-year-old house- 
wife, was first seen in the University of Chi- 
cago Eye Clinic on June 15, 1948, with the 
chief complaint of blurred vision in the right 
eye of one week’s duration. She had no 
other ocular complaints. 

Eye examination. Her unaided vision in 
the right eye was 2/200 and in the left eye 
10/20. With a —4.5 D.sph. in front of her 
right eye she read 20/20—4 and with a 
—4.25 D.sph. before the left eye her vision 
in that eye was 20/15+-4. There was no im- 
provement in the vision of the right eye with 
a one-mm. pinhole. 

Mrs. B. had had her tonsils removed five 
years previously and, in 1946, she had been 
told by another ophthalmologist she had an 
inactive chorioretinitis of her right eye. 

The eyes were normal except for the fun- 
dus of the right eye. Just nasal to the fovea 
was a circular area about 0.25 of a disc 
diameter in size in which the retina was 
atrophic. Surrounding this area of atrophic 
retina was a circle of heaped-up black pig- 
ment and in the inferior nasal margin of the 
lesion a small flame-shaped hemorrhage was 
seen, 


Central fields showed a paracentral sco- 
toma in the upper temporal quadrant extend- 
ing outward five degrees. The fixation point 
was not involved. The diagnosis of hemor- 
rhagic retinitis and exudative chorioretinitis 
of the right eye was made. 

The following laboratory procedures were 
done in an effort to determine the etiology 
of the chorioretinitis: Urine examination 
was negative; peripheral blood count re- 
vealed 13.5 gm. of hemoglobin; erythrocyte 
count of 4,150,000; white blood cell count 
of 7,700 and a normal differential. The sedi- 
mentation rate was 25.0 mm. The Kahn re- 
action was reported as negative. The brucella 
agglutination was negative. 

Skin tests for lymphogranuloma vene- 
reum, and trichinosis, were negative. No re- 
action was noted at the site of injection of 
0.10 cc. tuberculin and at another site where 
0.10 cc. of coccidiodin was injected. The 
only positive skin test was for histoplasmosis 
which was three plus. 

Following this series of skin tests, vision 
of the right eye dropped to 20/200 and 
more fresh hemorrhages were seen in right 
macular area. 

In a roentgenogram of the chest numerous 
tiny discrete calcifications were seen scattered 
throughout both long fields, more in the hilar 
and basal areas than in the apical regions. 
The lesions ranged in size from miliary tu- 
bercles to five mm. in diameter. These pul- 
monary calcifications suggested healed histo- 
plasmosis or perhaps miliary tuberculosis. 

The patient was admitted to Albert Mer- 
ritt Billings Hospital on June 23, 1948, for 
further study and fever therapy. 

General physical examination was nega- 
tive and no palpable organs were felt. She 
received three injections, on alternate days, 
of intravenous triple typhoid vaccine. Ex- 
amination by the otolaryngologist revealed 
no infection, and examination of her teeth 
showed no evidence of disease. 

A guinea pig was inoculated with some of 
the patient’s serum and died 22 days later. 


‘ 
of 
| 
j 


566 


Necropsy showed no diagnostic pathologic 
condition. A sternal puncture was done, but 
no organisms were cultured. 

The patient's vision in the right eye grad- 
ually improved during her hospital stay and 
she was discharged on July 2, 1948, to be 
followed at weekly intervals in the Univer- 
sity of Chicago Eye Clinic. The chorioreti- 
nitis in the right eye gradually subsided but 
her aided vision in the right eye remained 
10/200. Corrected vision in the left eye was 
20/20. 

On November 22, 1948, a complement 
fixation test for histoplasmosis was positive. 

The patient was again admitted to Albert 
Merritt Billings Hospital on March 14, 1949, 
for further studies. A liver biopsy and 
axillary lymph-node biopsy were performed 
and reported as normal. Repeated sternal 
marrow cultures were negative. The lesion 
in the right eye remained quiet, and the pa- 
tient was discharged on March 19, 1949. 


DIscuSSION 


In spite of the failure to isolate Histoplas- 
mosis capsulatum from the sternal marrow, 
blood, liver, or lymph glands it was felt by 
the medical service this case represented the 
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subclinical type of histoplasmosis. The rea- 
sons were the positive skin tests, the char- 
acteristic roentgenograms, and the chorio- 
retinal reaction to the histoplasmin test. 

The etiology of the right macular chorio- 
retinitis was evidently due to an infection 
with Histoplasma capsulatum. The fact that 
the macular lesion flared up following the 
skin injection of an antigen prepared from 
a culture of histoplasma seems to prove the 
relationship of this organism to the lesion. 

Diagnosis of ocular tuberculosis is fre- 
quently established by finding roentgeno- 
graphic evidence of tuberculosis elsewhere 
in the body and observing an activity of a 
lesion in the eye following an injection of 
tuberculin for diagnostic study. Myobac- 
terium tuberculosis is very rarely, if ever, 
cultured from the eye in vivo and only sel- 
dom demonstrated in pathologic sections of 
the eye. 

Because of the high percentage of sub- 
clinical infection with histoplasmosis as evi- 
denced by the large number of positive skin 
tests, this disease must be considered as an- 
other possible cause of granulomatous uvei- 
tis. 
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GLAUCOMA INDUCED BY AIR BLOCKADE* 


CLINICAL OBSERVATION AND EXPERIMENTAL STUDY 


Orro BarKan, M.D. 


San Francisco, California 


A method is reported by means of which 
the symptom complex of glaucoma is pro- 
duced by blocking with air the flow of fluid 
through the pupil. Inasmuch as air is a neu- 
tral medium, pathologic reactions are absent 
except those secondary to increased pressure. 
The process is reversible by removal of the 
air. Changes in position of iris, lens, and 
aqueous can be observed through the air. 
Disadvantages of previous methods used to 
produce glaucoma by introducing foreign 
matter into the anterior chamber are confu- 
sion of findings due to pathologic reactions 
caused by those substances and irreversibility 
of the induced glaucoma. 

Air injection into the anterior chamber has 
been used for various purposes by Felix,’ 
Selinger,? von Sallmann,* among others, but 
never, according to the literature, for the 
purpose of producing glaucoma. In recent 
years air injection has become a common 
procedure following various types of intra- 
ocular surgery.* 


CLINICAL AIR GLAUCOMA 


Air glaucoma was first observed by me 
in 1938 following injection of air into the 
anterior chamber for control of hemorrhage 
after cyclodialysis.* Some cases early in the 
series showed a progressive rise in intra- 
ocular pressure following air injection. It 
appeared that glaucoma was induced or 
superimposed upon the existing one by crea- 
tion of an air blockade. Removal of the air 
through a tangential puncture in the cornea 
arrested the progressive rise in pressure be- 
fore damage had taken place. 

In the first case (wide-angle glaucoma 
with vision reduced to counting fingers), it 


* Read before the XVI International Congress 
of Ophthalmology, London, June, 1950. 


was observed five hours after operation that 
the iris had crawled up the posterior surface 
of the lower third of the cornea in the shape 
of a localized iris bombé and blocked the cor- 
responding portion of the angle. The re- 
maining chamber was filled with air. 

That portion of the angle which was not 
blocked by iris was evidently blocked by air, 
judging from the marked increase in ten- 
sion recorded. Seclusion of the pupil by air 
had produced an iris bombé. The cornea as- 
sumed a glary or marbleized appearance 
which later clinical experience and animal 
experimentation proved to be characteristic 
of glaucoma induced by air blockade. 

Under local anesthesia, the air was allowed 
to escape through a valvelike incision in the 
cornea, Aqueous was evacuated through this 
aperture several times during the course of 
an hour before the bombé was relieved and 
pressure reduced to normal. 

A considerable degree of increase in pres- 
sure, measured tonometrically, recurred after 
each paracentesis and after one aspiration of 
vitreous. These repeated recurrences sug- 
gested that the formation of fluid had been 
hyperactivated by the blockade, or that some 
blockage still was present. 

In a second case, a slight secondary rise 
in pressure occurred postoperatively. This 
was promptly relieved by evacuation of some 
air through a corneal puncture, tangentially 
placed, three hours after operation. 

In another case in which pressure in- 
creased secondarily, the initial tension fol- 
lowing injection of air was only 20 mm, Hg 
(McLean). There could be no question 
therefore, that the injection itself had in- 
creased the pressure. 

In yet another case, in which the anterior 
chamber was completely filled with air as in 
the previous one, but to a pressure of only 
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five mm, Hg (McLean) no secondary rise 
occurred, Evidently the force pressing the 
iris on the lens was insufficient to produce a 
relative or effective seclusion of the pupil. 

These and other experiences with injection 
of air after cyclodialysis led to the follow- 
ing conclusions which were confirmed by 
experiments on the rabbit and dog. If air 
covers the pupil under certain conditions of 
pressure, free circulation of fluid through the 
pupil is blocked and an iris bombé develops, 
producing a secondary rise in pressure which 
is progressive. This does not occur in cases 
in which a coloboma of the iris exists, either 
total or peripheral, unless the coloboma is 
blocked similarly to the pupil. The mecha- 
nism appears to be that the iris bombé blocks 
part of the angle and that, after the residual 
aqueous has drained off, the air is pressed 
into and blocks the remaining angle. 

It appears that air covering the pupillary 
area, even in the absence of tonometri- 
cally demonstrable elevation in pressure, can 
increase the “physiologic” seclusion of the 
pupil sufficiently to block free circulation of 
fluid and produce an iris bombeé. 

The secondary rise in pressure occurred 
in none of the succeeding cases in which 
tension was not allowed to exceed 30 mm. 
Hg (McLean) when the patient left the 
operating room, the anterior chamber was 
only partially filled with air, and the head 
was so positioned that the pupil was not com- 
pletely covered by the air. In cases in which 
the anterior chamber was completely filled 
with air, it was found necessary to maintain 
postoperative tension below 20 mm. Hg ( Mc- 
Lean) in order to avoid a secondary rise. 

It is of clinical importance to realize the 
danger of producing air glaucoma by placing 
air in the sealed anterior chamber after 
cyclodialysis. Two cases were seen in con- 
sultation, in which a severe air glaucoma fol- 
lowing cyclodialysis resulted in posterior and 
peripheral adhesions, atrophy of the iris, 
pupillary membrane, and cataract. In one, an 
emergency operation had to he performed 
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under unfavorable conditions of pressure 
and congestion. 

Air glaucoma may also occur in an aphakic 
eye after cyclodialysis if conditions in the re- 
gion of the pupil or coloboma permit or en- 
courage functional seclusion between iris and 
vitreous. Air glaucoma has not been observed 
after a cataract or trephining operation. 
This may be because the anterior chamber is 
not completely sealed or because of the pres- 
ence of a peripheral iridectomy.* 


AIR INJECTION INTO THE ANTERIOR 
CHAMBER IN RABBITS 


Preliminary experiments were performed 
on rabbits, under intravenous nembutal anes- 
thesia, in order to determine the best method 
of producing air block glaucoma. The anes- 
thetic alone was found to cause a decline in 
tension of approximately five mm. Hg ( Mc- 
Lean) from the normal state of between 25 
and 30 mm. Hg. The experiments yielded 
inconstant results partly, it appeared, because 
of leakage of air through the site of corneal 
injection. 

Because of the inconstancy of results fol- 
lowing transcorneal air injection in rabbits 
and because under normal conditions the rab- 
bit iris presents the appearance of a bombé, 
it was decided to use dogs. In them also the 
transcorneal injection gave inconstant re- 
sults ; so the transcleral route was employed 
as in cyclodialysis. 


AIR INJECTION INTO THE ANTERIOR 
CHAMBER IN LOGS 

Anesthesia was established by intravenous 
injection of nembutal and maintained by 
intraperitoneal injections. Normal tension in 
the anesthetized dog was between 20 and 30 
mm. Hg (McLean). 

An oblique valvelike incision through the 
sclera was made in such a way that it acted 


* Since this article was written, I have observed 
air glaucoma following cataract extraction with 
round pupil. There is evidently some danger of pro- 
ducing seclusion of the pupil by placing air in the 
sealed anterior chamber following extraction. 
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as a trapdoor, sealing the contents of the 
chamber to the outside. Air injections were 
made with a 10-cc. Luer syringe attached 
to a Becton-Dickinson cannula bent to the 
length required to extend into the angle of 
the chamber. 

A temporary rise in pressure followed 
cyclodialysis in some control eyes. This was 
probably related to loss of aqueous and its 
replacement by plasmoid fluid.* This factor 
was eliminated by the method used in the ex- 
periment described below. 

A peripheral iridectomy was performed on 
both eyes of a dog. Two weeks later, the an- 
terior chamber of one eye was filled with air 
to three quarters of its extent after with- 
drawal of approximately the same amount of 
aqueous. The head was so positioned that 
the bubble of air covered both pupil and 
peripheral coloboma (fig. 1). Tension was 
10 mm. Hg (McLean). 

After 30 minutes, the iris had crawled 
up the posterior surface of the cornea, in 


Fig. 1 (Otto Barkan). Dog’s eye. The head is so 
positioned that the bubble of air covers both the 
pupil and peripheral coloboma. Tension is 10 mm. 
Hg (McLean). 


the manner of an iris bombé (fig. 2) and 
tension had increased to 45 mm. Hg (Mc- 
Lean). 

At the end of one hour, as a result of 
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slight manipulation, some aqueous appeared 
between iris and air. Evidently the manipula- 
tion had relieved the seclusion momentarily 
and permitted the passage of a small amount 
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Fic. 2 (Otto Barkan). After 45 minutes, iris bombé 
develops. Tension is 70 mm. Hg (McLean). 


of aqueous through the pupil. The iris was 
still in contact with the cornea. Tension was 
20 mm. Hg. 

After 45 minutes (fig. 2) tension had 
again increased to 70 mm. Hg (McLean). 
The cornea was slightly steamy. 

The eye was now turned and tilted so that 
aqueous passed through the coloboma. The 
iris bombé collapsed (fig. 3) leaving the air 
bubble floating free in the anterior chamber 
and tension rapidly decreased to 10 mm. Hg. 

After several minutes, the head was again 
so positioned that the air bubble covered 
both pupil and coloboma. As a result, the 
iris again formed a bombé and tension once 
more rose to 70 mm. The experiment was 
repeated on both eyes in another dog with 
similar results. 

This experiment shows that, if both pupil 
and coloboma are covered by air, tension in- 
creases. As soon as the coloboma is no longer 
covered by air, tension declines. As long as 
the peripheral coloboma short circuits the 
pupil, permitting passage of fluid from pos- 
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terior to anterior chamber, tension remains 
unaltered. 

It may be concluded that in these experi- 
ments a functional relative seclusion of the 
pupil is the initial derangement which leads 
to increased pressure. This results first in 
closure of part of the angle by the root of 


Fig. 3 (Otto Barkan). Iris bombé has collapsed 
leaving the air bubble floating free in the anterior 
chamber. Tension is 10 mm. Hg (McLean). 


the iris and subsequently in closure of the 
rest of the angle by air. 


AIR GLAUCOMA AS BASIS FOR EXPERIMENTAL 
STUDIES 


Air glaucoma in animals is transitory. In 
dogs, pressure returned to normal in from 
10 to 18 hours. The air was completely ab- 
sorbed in from four to five days, The transi- 
tory nature of experimentally induced air 
glaucoma does not invalidate the method for 
study of the formation of intraocular fluid 
under various conditions. It may be used to 
study the formation of intraocular fluid 
against a higher pressure gradient in the 
presence of obstruction and retention. It 
may also be valuable as a means of observing 
the influence of the sympathetic ganglia and 
nerves and of the higher centers on forma- 
tion of intraocular fluid after retrobulbar in- 


jection of drugs and hypodermic injections 
of nicotine. 


MECHANICAL AND SECRETORY FACTORS IN 
VICIOUS CIRCLE OF GLAUCOMA 


In air glaucoma fluid behind the iris 
pushes the root of the iris into the angle, ob- 
structing it. Obstruction to outflow results 
in production of fluid at a higher level of 
pressure. Pressure increases progressively 
until obstruction is complete and formation 
of intraocular fluid has reached its maximum 
level. Thus, pressure and obstruction act 
reciprocally on one another. The degree of 
qualitative and quantitative change in rate of 
production of intraocular fluid under these 
conditions is unknown. 

Experiments with intravenous injection of 
dyes indicate the presence of overproduction 
of intraocular fluid or reduced permeability 
of the blood-aqueous barrier, for which the 
term hypersecretion may be used. This proc- 
ess may represent an effort to pile up pres- 
sure to overcome the obstruction and re- 
establish a normal rate of flow of intraocular 
fluid and of metabolic exchange. 

It is suggested as a working hypothesis 
that mechanically produced obstruction-re- 
tention progressively stimulates fluid pro- 
duction to overactivity, and that hypersecre- 
tion acts reciprocally with the mechanical 
factors to create a vicious circle. The circle 
can be broken and reversed provided that 
tissue changes have not converted the physi- 
cal obstruction into a permanent organic one. 

The clinical experiences and experimental 
studies reported show that the pupil and lens 
form an extremely delicate valve mechanism. 
The slightest increase in contact between the 
two (seclusion) causes retention of fluid be- 
hind the iris as a result of which the root of 
the iris closes the angle. The presence of a 
peripheral coloboma in the iris in man and 
in the control animal (dog) prevents this 
phenomenon or relieves it after it has oc- 
curred by short circuiting the fluid. 

The mechanism of closure of the angle and 
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the course of events which occur in air glau- 
coma appear similar in some respects to 
those of a type of primary glaucoma, that in 
which obstruction and retention are caused 
by blockage of the angle by the root of the 
iris and for which the name narrow-angle 
or iris-block glaucoma has been suggested.” 


SUMMARY 


Air allowed to remain in the anterior 
chamber after cyclodialysis, in such a posi- 
tion and under such conditions as to block 
free circulation of intraocular fluid through 
the pupil and to the chamber angle, produces 
a secondary rise in intraocular pressure 
which is progressive. Attention is called to 
the danger of producing air glaucoma clini- 
cally by injecting air following cyclodialysis. 

The development of the various phases of 
a glaucomatous process can be reproduced 
and demonstrated experimentally by block- 
ing with air the flow of fluid through the 
pupil and the outflow of fluid from the an- 
terior chamber. The process is reversible. 
Removal of the block by allowing the air 
to escape results in return to normal outflow 
and abatement of secretory hyperactivity. 

In these experiments no pathologic condi- 
tions are induced except the obstructive fac- 
tor, since air is a neutral medium and non- 
irritating. The method stands in marked 
contrast to other methods of producing ex- 


perimental glaucoma, in which physiologic 
conditions are disturbed and in none of 
which the process is reversible, 

By codrdinating the observations made 
following cyclodialysis in humans with the 
results of experimental glaucoma produced 
by injecting air into the anterior chamber in 
animals (rabbits, dogs), it is possible to se- 
cure a composite picture of a cycle of glau- 
coma which is reversible and of the apparent 
intereffects of obstruction, retention, hyper- 
tension, and hypersecretion. 

There appears to be no reason to assume 
that the nature of the intrinsic processes of 
the pressure producing mechanism and their 
fundamental interrelationships differs in 
glaucoma secondary to air blockade from 
those in many cases of primary (narrow 
angle or iris block glaucoma) or secondary 
clinical glaucoma produced by blockage of 
the pupil or angle by the root of the iris. 
After due critical review, it would appear 
justified to apply lessons which may be 
learned from glaucomatous processes in- 
duced by air blockade to processes of clinical 
glaucoma, 

It is to be hoped that the practicability of 
producing air glaucoma by this method may 
help to promote the investigation of the 
neuro-physicochemical mechanism which 
underlies the glaucomatous process. 

490 Post Street (2). 
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A NEW MYDRIATIC AND CYCLOPLEGIC DRUG* 
Compounp 75 G.T. 


Bruno S. Priesttey, M.D., Myer M. Meopine, M.D. 
New York 


From time to time new mydriatics and 
cycloplegics have been introduced. This 
shows that the cycloplegics and mydriatics 
at our disposal do not meet all requirements. 
A perfect cycloplegic or mydriatic drug 
would have the following properties: (1) 
Rapid effect, (2) extensive action, (3) al- 
low rapid recovery, (4) permit a complete 
dissociation between mydriasis and cyclo- 
plegia, and (5) have no undesirable local 
or systemic side-reactions, 

In brief, it would obviously be desirable 
to have a cycloplegic which would put the 
ciliary body at complete rest without dilat- 
ing the pupil. Conversely, the ideal mydriatic 
should have no cycloplegic action. Unfortu- 
nately, such a drug remains unknown. 

Compound 75 G.T.* is a member of a new 
series of spasmolytic agents belonging 
chemically to the class of basic esters of sub- 
stituted phenyl acetic acids. Details of its 
chemical structure and preparation wil] be 
published elsewhere. 


*Presented before the New York Society for 
Clinical Ophthalmology, March, 1950. 

t This compound was kindly supplied by Dr. G. 
R. Treves, Schieffelin and Company, New York. 


It is felt,-as a result of studies to date, 
that this new mydriatic and cycloplegic more 
closely approximates the ideal standards than 
any other drug in present-day use. It is fast 
and extensive in action and has a quick re- 
covery but, as in other cycloplegics, mydri- 
asis occurs. 

Compound 75 G.T. was used in a con- 
centration of 0.5 percent in a boric acid- 
borate buffer of approximately pH 5.7 with 
1:50,000 zephiran added as a preservative. 
No irritation or untoward general reactions 
were observed. Its intravenous acute toxicity 
(LD,.) in rats was found to be 32 mg./Kg. 
body weight.* 


CLINICAL STUDY 
A preliminary investigation showed that 
the drug had both mydriatic and cycloplegic 
properties. It was, therefore, thought advis- 
able to divide the clinical study into two 
phases. 


PuHase I—MybpRIATIC EFFECT 
The mydriatic effects were studied on a 


* This information was supplied by Mr. C. F. 
Gerber, Schieffelin and Company, New York. 


TABLE 1 
COMPARISON OF MYDRIATIC EFFECT 


Size of 
Pupil at 
Start 


Color and 


Drug Employed 
Color of Iris 


Time in Minutes 


15 30 


White—Dark Iris 3.3 


White—Light Iris 3.0 
Colored— 3.0 


Average Findings 3.1 


5.0 


6.0 


4.0 


5.0 


| 
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Compound 

75, 0.5% 4.5 5.5 = 7.5 7.5 = 

78, 0.5% : 

75, 0.5% 4.0 4.5 = 6.5 7.2 
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group of approximately 100 cases. These 
patients were classified as to color, sex, and 
age so that the efficacy of the drug could be 
more accurately determined, it being well 
known that individuals of dark complexion 
and iris are more difficult subjects. To secure 
uniformity of results al] examinations were 
done in the same room with constant diffuse 
illumination (daylight fluorescent type) and 


were taken before and after instillation (at 
the time of maximum mydriasis). In the 
majority of cases no change in tension was 
noted. In the remainder the maximum varia- 
tion was within one plus or minus scale di- 
vision of the Schigtz tonometer. 

The subjects of this investigation were 
hospital in-patients and were thus kept under 
observation for some time after use of the 


as 

AF 
Fig. 1 (Priestley and Medine). 

Comparison of the mydriatic effect 
of Compound 75 G.T. in white and 


measurements were made with a simple pu- 
pillometer of the Morton type. 

The results obtained are shown in Table 1 
and Figure 1. 

In Table 1, the average effect of Com- 
pound 75 G.T. in white and colored subjects, 
according to its rate of action and time of 
maximum mydriasis, is tabulated. In Fig- 
ure I the same results are presented in graph 
form. 

Comparison studies were made between 
Compound 75 G.T. (0.5 percent) paredrine 
(1.0 percent), homatropine (2.0 percent), 
and neosynephrin (10 percent). At the end 
of 15 minutes it was found that Com- 
pound 75 G.T. had produced the greatest 
amount of mydriasis with an average pupil- 
lary diameter of 5.0 mm. After 20 minutes, 
Compound 75 G.T. was surpassed by ho- 
matropine and neosynephrin in mydriatic 
effect and, at the end of 60 minutes, neo- 
synephrin ranked first. 

In the older age groups, intraocular pres- 
sure was also studied. Tonometric readings 


drug. No delayed or untoward effects were 
observed in these cases though a miotic was 
deliberately withheld. 

Recovery from mydriatic effect generally 
occurred spontaneously in 20 hours or less 
without the use of a miotic and more prompt- 
ly if pilocarpine (1.0 percent) was instilled 
after maximum mydriasis was obtained. 


Puase EFFECT 


The second phase of this investigation 
dealt with the cycloplegic qualities of Com- 
pound 75 G.T. After its use on a small 
series of children, the powerful cycloplegic 
effects of the drug were immediately ap- 
parent as will be seen in Table 2. 

In this series of eight patients, the resid- 
ual accommodation was definitely less with 
Compound 75 G.T.; in three patients the 
residual accommodation using Compound 
75 G.T. (0.5 percent) and homatropine (5.0 
percent) was the same. 

This initial impression was confirmed by 
subsequent observations on a larger sample 
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TABLE 2 
EFFECT ON ACCOMMODATION 


(All patients either emmetropic or corrected) 


Residual Accommodation Ex 
in Diopters One Hour After 


Patient Color Sex Age Two Instillations of :— 
Compound Homatropine 
75, 0.5% 5% 
F.C, White M 11 Years 1.75D. 1.75D. 
R.A. White M 10 Years 1.00D. 1.00D. 
H.K. White F 15 Years 1.75D. 1.75D. 
M.D. Colored M 13 Years 1.75D. 3.00D. 
R.N. White F 14 Years 1.00D. 3.00D. 
AS. White F 13 Years 1.00D. 1.25D. 
J.K. White M 16 Years 1.25D. 3.00D. 
AO. 24 Years 1.00D. 2.50D. 


White F 


of over 50 patients which included children 
and young adults. It was found that the 
average residual accommodation with Com- 
pound 75 G.T. ranged between 0.5 and 1.75 
diopters with an average of 1.25 diopters; 
whereas, with homatropine the residual ac- 
commodation ranged between 1.00 and 3.00 
diopters with an average of 2.00 diopters. 

Compound 75 G.T. was used in the right 
eye and homatropine in the left eye. To en- 
sure that the fairly frequent occurrence of 
anisocycloplegia as reported by Beach’ did 
not vitiate present findings, Compound 75 
G.T. was then used in both eyes. The resid- 
ual accommodation was invariably less in 
the eye receiving Compound 75 G.T. ; where- 
as, anisocycloplegia might well occur in either 
eye. 

In actual practice cycloplegia was obtained 
with one or two drops of Compound 75 G.T. 
(0.5 percent) and compared with equal in- 
stillations of homatropine (5.0 percent), 
with and without paredrine (1.0 percent). 

The results, therefore, compare favorably 
with those reported after the use of atropine 
and homatropine by Marron*® and Moncreiff 
and Scheribel,? who found a residual ac- 
commodation of 1.9 diopters with atropine 
and 1.6 diopters with homatropine. 

Maximum cycloplegia generally approxi- 
mated maximum mydriasis as did recovery 


therefrom. As already stated, mydriasis re- 
covered spontaneously in under 20 hours 
and so did the cycloplegia. With a miotic, 
like pilocarpine, this period is reduced to six 
hours or less. 


SUMMARY 


Compound 75 G.T. is a nonirritating, non- 
toxic preparation and can be used in a con- 
centration of 0.5 percent. It is fast acting; 
gives an averaye mydriasis of 7.0 mm. in 
30 minutes. 

In the eyes of the in-patients studied, it 
did not influence the tension. It deeply af- 
fects accommodation. As a cycloplegic it is 
more effective than homatropine and less 
persistent. The results obtained may well 
indicate that Compound 75 G.T. can displace 
homatropine, and possibly atropine, in the 
practice of refraction. 


57 West 57th street. 


This investigation was carried out in the Depart- 
ment of Ophthalmology, Montefiore Hospital, and 
we wish to acknowledge the kind assistance of Dr. 
Samuel Gartner, attending ophthalmologist, and the 
members of his staff. 

Since this report was read before the New York 
Society for Clinical Ophthalmology in March, 1950, 
a number of additional compounds of this same 
series have been produced by Dr. G. R. Treves. 
These are now being investigated at Montefiore 
Hospital and elsewhere and further reports will 
follow in due course. 
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AN OPERATION FOR THE CORRECTION OF EVERTED 
LACRIMAL PUNCTA* 


Otis S. Lee, M.D. 


lowa City, lowa 


Noncicatricial, hypertrophic, atonic, or 
senile ectropion of the lower lid is the result 
of a chronic infection of the palpebral con- 
junctiva associated with or without an atony 
of the orbicularis oculi muscles. This de- 
formity should be corrected not only because 
of the unsightly blemish but also because of 
the irritating epiphora and the danger of 
exposure keratitis. 

Occasionally the deformity may be cor- 
rected by medical treatment of the conjunc- 
tival infection. More frequently surgical in- 
tervention is necessary. We have found the 
Kuhnt-Szymanowski’ operation consistently 
successful in the treatment of this condition. 

This operation consists of splitting the 
lower lid at its intermarginal sulcus into two 
leaves, the anterior consisting of skin and 
orbicularis oculi muscle and the posterior of 
tarsus and conjunctiva. A triangular section 
is then made of the conjunctiva and tarsus 
at the midpoint, and of such size as to turn 
the conjunctival surface of the tarsus snugly 
against the surface of the globe when the cut 
edges are approximated. The Szymanowski 
triangular resection of the skin and muscle 
layer is then made at the outer canthal re- 
gion to take up the slack in the skin overly- 
ing the tarsus. 

The cosmetic result is usually excellent. 


*From the Department of Ophthalmology, Col- 
lege of Medicine, State University of Iowa. 


Scars are scarcely noticeable. However, in 
not a few cases the inferior punctum remains 
everted and is displaced laterally as a result 
of the resection of the tarsal plate. Conse- 
quently epiphora persists, much to the annoy- 
ance of the patient. 

Eversion of the punctum may be corrected 
by the placing of several galvanocautery 
punctures after the method of Ziegler* in the 
conjunctival surface below the punctum and 
canaliculus, The resulting scar tissue is sup- 
posed to pull the punctum back toward the 
globe. We have not been too successful with 
this method. 

Another operation® is to make two cuts, 
each 1.5 to 2.0 mm. long, into the punctum, 
one slitting the canaliculus parallel to the 
lid margin and the second at right angles to 
it and on the conjunctival surface. This sup- 
posedly permits tears to reach the punctum 
by capillarity between the cut edges of the 
vertical incision on the conjunctival surface. 
We have never received satisfactory results 
from this procedure. 

Recently we have successfully employed a 
plastic procedure for the correction of this 
residual eversion of the inferior punctum 
following a Kuhnt-Szymanowski operation 
for senile atonic ectropia. We believe it may 
be employed with satisfactory results even 
in cases in which ectropion of the lower lid 
is minimal and confined to an eversion of the 
lower punctum. 
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SURGICAL ANATOMY 


The free margin of each lid is divided by 
the lacrimal papilla into two definite parts ; 
a medial \% and lateral 54. The papilla of the 
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Fig. 1 (Lee). Eversion with lateral displacement 
of lower punctum after Kuhnt-Szymanowski opera- 
tion for senile ectropion of lower lid. 


Fig. 2 (Lee). Incision along margin of lacrimal 
portion of lower lid, extending nasally. 


Fig. 3 (Lee). Completed incision of lacrimal 
portion of upper lid joining the incision below. 


Vertical incision from the nasal extension with 
undermining to form triangular flap. 


lower lid is directed upward and slightly in- 
ward so that the punctum can be seen only 
by eversion of the lid. The medial or “lacri- 
mal” part of the lid margins extends from 


the papilla to the medial canthus and is about 
5.0 to 8.0 mm. long; its surface is rounded, 
smooth, and devoid of eyelashes, and unites 
with its fellow of the opposite lid in a semi- 
elliptical curve. Between the two lies the 
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Fig. 4 (Lee). Fusion by suture of lacrimal portion 
of upper and lower lid margins. 


Fig. 6 (Lee). Flap sutured in place. Lower punctum 
in corrected position. 


lacrimal lake into which both upper and 
lower punctum are directed. At the floor of 
this lies the lacrimal caruncle. This struc- 
ture is more noticeable in some than in 
others. 

The lower punctum, which not infrequent- 
ly is slightly dilated in cases of atonic and 
hypertrophic ectropion, leads into the canali- 
lus which is divided into two unequal por- 
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Fig. 5 (Lee). Trimming of skin flap. 
# 
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tions; a shorter vertical part lying in the 
papilla of from 1.5 mm. to 2.0 mm. in 
height, and the longer horizontal portion 
which runs from the base of the vertical 
portion medially along the lid margin to the 
lacrimal sac. The length is from 6.0 to 9.0 
mm. The canaliculus is a fibrous tube with 
diameter of its lumen from 0.5 mm. to 0.6 
mm. in its natural state, but can be dilated 


Fig. 7 (Lee). Continued eversion 
of lower punctum after Kuhnt- 
Szymanowski operation for senile 
ectropion of lower lid. 


to 1.5 mm. It is surrounded by muscle fibers 
of the orbicularis oculi. 

The skin of the lid in the medial canthal 
region is thin and loosely attached to the 
underlying structure except over the medial 
canthal ligament, to which it is more ad- 
herent. 

In some cases of ectropion after correction 
by the Kuhnt-Szymanowski method, the in- 
ferior punctum either is directed upward 
without dipping into the lacrimal lake, or is 
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frankly everted. In addition the punctum is 
frequently displaced laterally and away from 
the lacrimal lake. Consequently despite the 
overall satisfactory cosmetic result with this 
operation, an annoying epiphora remains. 


OPERATION 


Anesthesia is obtained by local instillation 
of cocaine hydrochloride (five percent) and 


Fig. 8 (Lee). Lower punctum in 
corrected position after plastic 
operation. 


subcutaneous infiltration with procaine hy- 
drochloride (two percent) with adrenalin 
hydrochloride (1:20,000). Not more than 
0.5 cc. should be injected to avoid deforming 
the surface anatomy. 

A line of incision is made along the en- 
tire length of the lacrimal portion of the 
lower lid margin, extending from 1.0 mm. 
medial to the inferior punctum to the medial 
canthus, and lying just anterior to its sum- 
mit. A similar incision is made along the 
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lacrimal portion of the upper lid margin, 
meeting and becoming continuous with the 
one below. 

This is best made with a fine Graefe 
knife, with edge up and directed away from 
the puncta. The blade is pushed away from 
its point of entry toward the inner canthus, 
care being taken that only the skin is cut 
but not the underlying muscles. In this man- 
ner a smooth incision is easily accomplished 
without cutting the underlying structures and 
resulting in annoying hemorrhage. 

The skin is undermined with a pair of 
sharp, pointed iris scissors, being careful not 
to buttonhole it with the scissors nor to tear 
the delicate skin with too vigorous pull with 
the forceps. The skin is easily dissected away 
from the underlying structures except at the 
region of canthal ligament, where sharp dis- 
section is necessary to free the skin from its 
rather firm attachment to fibers from this 
structure, 

A horizontal cut, 4.0 or 5.0 mm. long, is 
made in the skin directed obliquely upward 
and over the canthal ligament, continuous 
with the line of incision extending medially 
from the lower punctum. 

Another cut is made almost vertically 
down from the inner extremity of this cut, 
producing a V-shaped flap. This flap is pulled 
up and medially sufficiently to bring the in- 


ferior punctum back to its original natural 
position. One may either excise the skin of 
the upper lid covered by this overlap, or the 
flap itself may be trimmed to the proper size. 

The two freshened edges of the lacrimal 
portions of both lid margins are approxi- 
mated by two to three sutures of 6-0 silk. 
These sutures are left buried, as the skin flap 
is sutured in place with 6.0 silk to complete 
the operation. A pressure dressing is placed 
over the wound and is removed in 24 hours. 
Skin sutures are removed after four days. 
The cosmetic blemish of hiding the caruncle 
together with shortening the lacrimal portion 
of the lid margin is scarcely noticeable and 
the functional results have been very satis- 
factory. 


CoMMENT AND SUMMARY 


It has been our experience that the Szy- 
manowski modification of the Kuhnt pro- 
cedure for the correction of noncicatricial 
ectropion has been cosmetically very satisfac- 
tory. Not infrequently, however, the annoy- 
ing epiphora persists because of the lateral 
displacement of the lower lacrimal punctum, 
which remains everted, A simple operation 
which has given very satisfactory functional 
results is described to correct this deformity. 


University Hospitals. 
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EFFECTS OF INTRAVENOUS TOLSEROL ON NORMAL AND ABNORMAL 
OCULAR MOVEMENTS (NYSTAGMUS)* 


Morris B. Benpver, M.D., Morton NatHanson, M.D., AND Martin Green, M.D. 
New York 


In studying the effects of tolserol,t* it was 
found that, when this drug was injected in- 
travenously, it produced coarse nystagmus. 
This nystagmus is apparent on lateral and 
to some extent on vertical gaze. This is simi- 
lar to the effects of barbiturates.* 

Since in previous experience it was found 
that barbiturates showed an inhibitory effect 
on certain types of eye movements,*~* it was 
suspected that tolserol may have a similar 
influence. For this reason the effect of tol- 
serol on ocular movements, particularly in 
patients showing nystagmus which is present 
on direct forward or central gaze, was in- 
vestigated. The effects of intravenous tol- 
serol were then compared with those of 
intravenous sodium amytal. 


METHOD AND MATERIAL 


Three groups of patients were studied: 
Group A—six patients with disease of the 
brain who showed spontaneous nystagmus 
on direct forward or central gaze ; Group B— 
two patients with disease of the nervous sys- 
tem who did not show nystagmus ; Group C— 
four patients with no disease of the nervous 
system. 

All of the patients were tested for optico- 
motor nystagmus prior to administration of 
the drugs. The method employed was the 
rotation of a striped drum in the vertical and 
horizontal planes. 

Thirty to 50 cc. of two-percent tolserol 
were administered by direct injection into 
the antecubital vein in nine cases and by 
means of intravenous drip in three cases. 
Seven of the 12 patients were studied for the 


*From the Departments of Neurology and Psy- 
chiatry, New York University-Bellevue Medical 
Center. Aided in part by a grant from the National 
Multiple Sclerosis Society. 

t Tolserol (3-ortho-toloxy-l, 2-propanediol) was 
supplied by E, R. Squibb and Sons. 


effect of sodium amytal. Intravenous injec- 
tions of 1.5 to 5.0 gr. of sodium amytal were 
made. The eye movements were recorded at 
approximately one- to two-minute intervals. 
An interval of at least 24 hours separated the 
administration of sodium amytal and tolserol 
to insure against residual effects. 


RESULTS 


A. SPONTANEOUS NYSTAGMUS ON DIRECT 
FORWARD GAZE 


Case 1 

L. M. was a 49-year-old white man with multiple 
sclerosis. For nine years the patient had remissions 
and exacerbations of diplopia, weakness and spas- 
ticity of the extremities, ataxia, and impairment of 
speech. One and a half years prior to admission he 
noticed that objects or words at which he looked 
“jumped from side to side” (oscillopsia). 

The neurologic status showed bilateral optic 
pallor, scanning speech, spasticity of the extremi- 
ties with hyperreflexia, bilaterally positive Babinski 
signs, marked ataxia in the trunk and extremities, 
and a slow coarse nystagmus in all directions, in- 
cluding central gaze. Oscillopsia was present in the 
horizontal plane. An object, such as a flashlight, in 
his central field of vision was reported to be mov- 
ing “from side to side.” 

Responses to the opticomotor drum were present 
and marked in all directions. 

Effect of sodium amytal. Sodium amytal, 2.5 gr., 
was administered intravenously in 100 seconds. At 
the end of the injection it was noted that the 
spontaneous nystagmus on forward gaze had 
stopped. The nystagmus present on turning the eyes 
(deviational nystagmus) became very rapid. The 
patient stated that objects in the central field of 
vision no longer moved. 

The absence of nystagmus on direct forward 
gaze lasted 22 minutes and its return was accom- 
panied by the oscillopsia. Opticomotor responses 
were abolished two minutes following the comple- 
tion of the injection and lasted for 16 minutes. 

Effect of tolserol. Fifty cc. of two-percent 
tolserol were given by intravenous drip at the rate 
of approximately 50 drops per minute. Nystagmus 
on forward gaze was abolished in three minutes. 
Thirty seconds later oscillopsia disappeared. At the 
end of five minutes, when approximately 30 cc. of 
the drug had been used, no response to the op- 
ticomotor drum could be elicited. 

The infusion of the 50 cc. was completed in 10 
minutes and the conditions already named existed 
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until five minutes after the drug was discontinued, 
or for a total of 12 minutes. 

During this 12-minute period, the nystagmus in 
other directions was observed to be more rapid. 
Full return of the opticomotor responses, oscil- 
lopsia, and nystagmus on direct forward gaze, in 
that order, were noted within the next three 
minutes. 


Case 2: 

S. S., a 40-year-old white man, was admitted to 
the rehabilitation service with the diagnosis of 
multiple sclerosis. He gave an eight-year history 
of episodes of double vision, paresthesias of the 
extremities, weakness of the left leg, right arm, 
and ataxia. For a year prior to admission he com- 
plained of difficulty in reading because “the words 
and lines make jerky movements.” 

The neurologic examination disclosed bilateral 
optic pallor, ataxia, spasticity with generalized 
hyperreflexia, and bilaterally positive Babinski 
signs. There was nystagmus on deviation of the 
eyes in any direction. On forward gaze there was 
a horizontal nystagmus and the patient reported 
that objects moved from side to side. 

Response to the opticomotor drum was prompt 
and brisk in all planes. 

Effect of sodium amytal. After 1.5 gr. of sodium 
amytal were injected intravenously in 50 seconds, 
the nystagmus on forward gaze and oscillopsia dis- 
appeared. The nystagmus in other directions be- 
came more rapid. The effects lasted 28 minutes. 
Opticomotor responses disappeared four minutes 
after the completion of the injection and remained 
absent for 21 minutes. 

Effect of tolserol. Two-percent solution of tol- 
serol was given by intravenous drip at a slow rate 
so that 50 cc. were completed in 13 minutes. 
Nystagmus on direct forward gaze and oscillopsia 
were abolished at the end of five minutes when 
approximately 20 cc. of the drug were used. The 
nystagmus in all other directions became extremely 
rapid and dissociated, especially on right lateral 
gaze. 

At the end of nine minutes (approximately 30 cc. 
in) there was no response tc the rotations of the 
drum in the vertical axis. With counterclockwise 
rotation of the drum only an occasional movement 
of the eyes was noted. With clockwise rotation of 
the drum, normal nystagmus was induced. 

Two minutes later (approximately 38 cc. in), 
there was complete lack of response to the rota- 
tions of the opticomotor drum. The abolition of 
nystagmus and oscillopsia on forward gaze lasted 
14 minutes, Full response to the opticomotor drum, 
in all directions, réturned in 21 minutes. 


Case 3 


V. C., a 40-year-old white woman, was con- 
sidered to have a toxic encephalopathy due to bro- 
mide poisoning. A vague history of generalized 
weakness, mental confusion, and disorientation was 
obtained. It was reported that she often “took 
bromo-seltzer during the previous few months.” 


MORRIS B. BENDER, MORTON NATHANSON AND MARTIN GREEN 


Psychiatrically the patient was confused, dis- 
oriented, and reacted to hallucinations. She often 
stated that she was going “around and around in 
circles.” The bromide content of the blood was 
425 mg. percent. 

The neurologic examination was essentially nega- 
tive except for fine, rapid nystagmus in all direc- 
tions, including that on direct forward gaze. The 
presence of oscillopsia could not be ascertained be- 
cause of her mental symptoms. The patient was 
able to fix and to follow a target, but did not 
coéperate sufficiently to evaluate responses with the 
opticomotor drum. 

Effect of sodium amytal. After three gr. of 
sodium amytal were injected intravenously in three 
minutes, the nystagmus on direct forward gaze was 
abolished. The nystagmus in other directions be- 
came fine and rapid. Cessation of nystagmus on 
forward gaze lasted 30 minutes. 

Effect of tolserol. Fifty cc. of two-percent tol- 
serol solution were injected intravenously in one 
minute. Five minutes later nystagmus on direct 
forward gaze was no longer noted. Nystagmus on 
lateral gazes became more rapid and coarse, while 
that on upward and downward gazes became more 
rapid and fine. 

The nystagmus on direct forward gaze was 
absent for 11 minutes. The nystagmus in other 
gazes returned to the preinjection rate within 14 
minutes. 


Case 4 


E. K., a 27-year-old Negro, sustained a head 
injury two weeks prior to admission to the hos- 
pital. The day before admission he took “one 
drink”. and subsequently became violent and at- 
tacked several people. The acute psychotic episode 
subsided the next day. Subsequent history revealed 
that he was unable to turn his eyes in the horizontal 
plane practically all of his life. 

He was well oriented and alert. The neurologic 
examination revealed paralysis of conjugate eye 
movements to the right and to the left. He was 
unable to carry out the commands, “look to the 
right,” “look to the left,” or “look to the window,” 
which was on his left or “look to the wall,” which 
was on his right. He was unable to fix on a target 
while his head was moved from side to side. 

There was spontaneous horizontal nystagmus on 
direct forward gaze accompanied by horizontal 
oscillopsia when the fixation point was 30 inches 
or less from his eyes. At a far point (more than 
30 inches away from his eyes) there was no 
oscillopsia, only nystagmus on direct forward gaze. 

Rotation of the opticomotor drum, with its axis 
held in the horizontal position, produced upward 
and downward nystagmus. With its axis in the 
vertical plane, rotation of the drum in a clockwise 
direction produced an increase im the horizontal 
nystagmus, while rotation in a counterclockwise 
direction produced cessation of horizontal nystag- 
mus. 

Effect of sodium amytal. After four gr. of 
sodium amytal were administered intravenously in 
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two minutes, horizontal nystagmus on direct for- 
ward gaze and the oscillopsia at a near point (30 
inches or less) disappeared. Within four minutes 
the opticomotor nystagmus could no longer be 
elicited. 

The response to the opticomotor drum, the 
nystagmus on direct forward gaze, and oscillopsia 
remained absent for 16 minutes. The paralysis of 
conjugate eye movements was not altered by the 
sodium amytal. 

Effect of tolserol. An intravenous drip of 50 cc. 
of two-percent tolserol solution was administered 
and completed in 14 minutes. After 3.5 minutes 
when 14 cc. of the solution were used, the nystag- 
mus on direct forward gaze and oscillopsia at a 
near point disappeared. A horizontal nystagmus on 
downward gaze was noted, Paralysis of gaze to 
the left or right persisted. Response to the optico- 
kinetic drum was still present. After the infusion 
of 32 cc. in 7.5 minutes, the response to the optico- 
motor drum in all planes was abolished. 

The nystagmus on direct forward gaze and 
oscillopsia remained absent for 20 minutes. Re- 
sponse to the opticomotor drum returned in 13 
minutes. Tolserol had no effect on the paralysis of 
conjugate eye movements to the right or left. 


Case 5 

C. P., a white man, aged 70 years, gave a history 
of head injury three weeks prior to admission to 
the hospital, followed by disorientation and con- 
fusion. Examination revealed a mild “organic men- 
tal syndrome,” jerky movements of the hands, and 
questionable sensory defects in the left upper and 
lower extremities. 

In addition there was a rapid, fine, horizontal 
nystagmus on direct forward gaze. Oscillopsia was 
not consistently present. There was a slow coarse 
nystagmus on both lateral gazes, more apparent on 
gaze to the right. There was paresis of upward 


Opticomotor drum rotation with the axis in the 
vertical plane produced an increase in the nystag- 
mus in the horizontal plane, Rotation of the drum 
with its axis in the horizontal planes produced a 
response only when the stripes were moving down- 
ward. 

Effect of tolserol. Ten cc. of two-percent tol- 
serol solution were injected intravenously in four 
minutes at which time nystagmus on forward gaze 
was barely perceived. The nystagmus returned and 
became apparent in one minute. After an addi- 
tional 10 cc. of the drug were rapidly injected 
(within 10 seconds), the nystagmus on direct for- 


’ ward gaze completely disappeared. However, the 


response to the opticomotor drum stimulation was 
preserved. 

Seven minutes later a third volume (10 cc.) of 
tolserol was injected in 10 seconds, Within three 
minutes, the opticokinetic nystagmus was abolished. 
This effect lasted 14 minutes. The nystagmus on 
direct forward gaze remained absent for 21 
minutes. Throughout this period there was a fluctu- 


ation in degree of oscillopsia. This patient did not 
receive sodium amytal. 


Case 6 

R. W., a 22-year-old white man, presented a 
nine-month history and neurologic signs indicative 
of involvement of the brain stem. There were re- 
missions and exacerbations. The clinical impression 
was multiple sclerosis. Eight months later there 
developed signs of spinal-cord lesion. Subsequent 
studies disclosed that the patient had an extradural 
sarcoma in the thoracic region. The patient died. 
Autopsy disclosed diffuse sarcomatosis of the 
spinal cord and brain stem. Histologic studies are 
still incomplete. 

The outstanding feature of the brain-stem in- 
volvement was a well-sustained nystagmus in all 
directions of ocular gaze. There was also nystag- 
mus on direct forward gaze, oscillopsia, diplopia 
with syndrome of paralysis of divergence, and 
unilateral palatal myoclonus. 

The nystagmus on direct forward gaze was hori- 
zontal and the patient complained that objects 
moved from side to side, more marked on fixation 
at a far point. In addition there was oscillopsia on 
all but downward ocular deviations. Response to the 
opticomotor drum was brisk in all directions. 

Effect of tolserol. Fifty cc. of two-percent tol- 
serol were given intravenously in one minute, Six 
minutes later the nystagmus on direct forward 
gaze and the oscillopsia had disappeared. Lack of 
response to the opticomotor drum was noted at 13 
minutes. This effect lasted 12 minutes. The nystag- 
mus on direct forward gaze returned in 28 minutes, 
but the cessation of the oscillopsia persisted for 
an additional 70 minutes. 

During this entire period of observation follow- 
ing the injection of the drug, the nystagmus present 
on ocular deviation became very rapid, almost 
shimmering in character. The drug had no signifi- 
cant effect on the palatal myoclonus. 

Effect of sodium amytal. Before administration 
of sodium amytal, it was noted that the nystagmus 
on forward gaze and the oscillopsia were not as 
marked as previously. The responses to the opti- 
comotor drum consisted of irregular jerky move- 
ments in all directions in contrast to the brisk 
regular nystagmus that was elicited previously. 

Approximately five gr. of sodium amytal were 
injected intravenously within four minutes, Three 
minutes after the injection was started, the nystag- 
mus on direct forward gaze and oscillopsia disap- 
peared. Five minutes later there was no opticomotor 
response, The lack of opticomotor response per- 
sisted for nine minutes. 

Twenty minutes after the injection was started 
the nystagmus on direct forward gaze returned, 
but it was not accompanied by the return of the 
oscillopsia until approximately 15 minutes later. 
During the entire observation period there was 
shimmering nystagmus on horizontal gaze to 
either side. There was no alteration of the palatal 
myoclonus (table 1). 
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B. ALCOHOLIC ENCEPHALONEUROPATHY 
WITHOUT NYSTAGMUS 


Case 1 

S. W., a 46-year-old white man, was admitted 
to the hospital for alcoholism. The patient was a 
chronic alcoholic who recently was on a drinking 
bout. For one week prior to admission, he noted 
marked weakness and pains in the extremities. 

The patient was mentally confused, disoriented, 
forgetful, and confabulated. There was weakness 
of all four extremities, most marked peripherally. 
There was bilateral foot drop. The deep tendon 
reflexes were depressed in the upper extremities 
and absent in the lower extremities. There was 
stocking and glove hypesthesia and impaired vibra- 
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TABLE 1 


started a slow coarse nystagmus was noted on 
horizontal gaze in either direction. 

Five minutes after the injection was begun, a 
rapid, shimmering nystagmus was noted on lateral 
and upward gazes. At seven minutes, when the 
injection was completed, there was complete lack 
of response to the opticomotor drum. 

The rapid, shimmering nystagmus lasted for 18 
minutes and then returned to the slow, coarse 
nystagmus. The induced nystagmus lasted 23 min- 
utes. The response to the opticomotor drum re- 
turned in 12 minutes. 


Case 2 
M. K., a 40-year-old white woman, was admitted 
in an acutely intoxicated condition. The diagnosis 


Group A. PATIENTS WITH NYSTAGMUS ON DIRECT FORWARD GAZE 


: I. Effect of Sodium Amytal 


It. Effect of Tolserol 


On On 
Case On Responses Effect on On On Responses Effect on 
No. Central Oscil- to Optico- Other Eye Central Oscil- to Optico- Other Eye 
ystag- lopsia motor Movements ystag- lopsia motor Movements 
mus Drum mus um 
as Abolished | Abolished | Abolished | Nystagmus in other | Abolished | Abolished Abolished Nystagmus in other 
gazes me more ame more 
rapid and coarse rapid and coarse 
2 Abolished | Abolished | Abolished | Nystagmus in other | Abolished | Abolished | Abolished Nystagmus in other 
ame more gazes became more 
rapid and coarse rapia and coarse 
3 Abolished | Could not | Abolished | Nystagmus in other | Abolished | Could not | Not Tested | Nystagmus in other 
be evalu- became more be evalu- gazes became more 
ated rapid and coarse ated rapid and coarse 
4 | Abolished | Abolished Abolished | None Abolished | Abolished | Abolished None 
5 Not Given Abolished | Fluctu- Abolishea Nystagmus in other 
ated gazes became more 


rapid and coarse 


Abolished | Abolished | Abolished 


rapid and coarse 


Nystagmus in other | Abolished | Abolished | Abolished 
ame more 


Nystagmus in other 
ame more 
rapid and coarse 


tory sense from the iliac crests down. The cranial 
nerve functions were normal. There was no nystag- 
mus. Response to the opticokinetic drum was 
normal. 

Effect of tolserol. Fifty cc. of two-percent tol- 
serol were administered intravenously over a period 
of eight minutes. When 25 cc. were injected (three 
minutes), a rapid, coarse nystagmus was noted on 
lateral gazes. After injection of 50 cc., a rapid 
shimmering nystagmus on lateral and upward gaze 
appeared. Responses to the opticomotor drum were 
generally present except when rotation was such as 
to stimulate vertical movements of the eyes. 

The shimmering nystagmus lasted for 40 minutes 
and, within the next five minutes, became slow, 
coarse, and disappeared. The altered responses to 
the opticomotor drum persisted for only six min- 
utes, and thereafter became normal. 

Effect of sodium amytal. Four grains of intra- 
venous amytal were administered in seven minutes. 
One and a half minutes after the injection was 


was acute alcoholism. She was a known chronic 
alcoholic. Four months prior to admission, she 
stated that she began to have weakness and pares- 
thesias of the lower extremities and to a lesser 
extent of the upper extremities. 

The examination revealed mental confusion, 
facetiousness, forgetfulness, and occasional con- 
fabulation. There was weakness in all extremities 
with bilateral foot and wrist drop. The ankle jerks 
were absent. The rest of the deep tendon reflexes 
were depressed. There was decreased sensation in 
the distal portions of all the extremities and there 
was tenderness of the calf and forearm muscles 
bilaterally. 

Nystagmus was not present. Responses to the 
opticokinetic drum stimulations were normal. 

Effect of tolserol. Fifty cc. of two-percent tol- 
serol solution were injected intravenously within 
10 minutes. After 35 cc. were injected (4.5 min- 
utes) a shimmering nystagmus was noted on right 
lateral gaze. When 45 cc. were injected (6.5 min- 
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TABLE 2 
Group B. PATIENTS WITH ALCOHOLIC ENCEPHALOPATHY WITHOUT NYSTAGMUS 


Effect of Sodiam 


II. Effect of Tolserol 


| 


| On Response | i} 
Case | toOptico- | On Eye py be ty On Eye 
No. | motor Movements | Movements 
| Drum 
Abolished Rapid shimmering nystagmus Not abolished. Alteration in | ‘Rapid shimmering 
| on all gazes, except downward || response with vertical rota- | nystagmus 

tions only 

2 | Abolished Rapid shimmering nystagmus || Not abolished Rapid shimmering 


on all gazes, except downward 


| No alterations nystagmus 


utes), a shimmering nystagmus was noted on 
lateral gazes and a slow coarse nystagmus on 
upward gaze. 

At the completion of the injection (10.5 min- 
utes) a fast, shimmering nystagmus was noted on 
all gazes except downward. This lasted for 19.5 
minutes and gradually became coarse, slow, and dis- 
appeared in the next eight minutes. Response to the 
opticomotor drum was normal throughout this 
period (table 2). 

Effect of sodium amytal. After three gr. of in- 
travenous sodium amytal were administered in 
three minutes, a rapid, shimmering nystagmus was 
noted on lateral and upward gazes. One minute 
later, after four gr. were injected, there were no 
responses to opticomotor drum stimulations, The 
shimmering nystagmus lasted for 24 minutes and 
within the next 10 minutes changed to a coarse 
nystagmus and disappeared. The opticomotor re- 
sponses returned in 14 minutes. 


C. No DISEASE OF THE NERVOUS SYSTEM 


Four patients with no apparent disease of 
the nervous system were each given 50 cc. of 
two-percent tolserol intravenously. In every 
patient a coarse, rapid nystagmus was pro- 
duced on lateral and upward gazes. In only 
one patient, however, was there abolition 
of the responses to the opticomotor drum. 


Otherwise, there was some diminution of 
upward and downward nystagmus when the 
drum was rotated with its axis in the hori- 
zontal plane. Responses to clockwise and 
counterclockwise rotations were unaffected 


(table 3). 


DISCUSSION 


From the foregoing results, it is evident 
that the intravenous injections of tolserol 
influence eye movements. In the normal sub- 
ject it produces a coarse nystagmus when 
the eyes are turned away from the midposi- 
tion. This drug may also alter the responses 
to opticomotor drum stimulations. In pa- 
tients with alcoholic encephalopathy with- 
out nystagmus, tolserol produces a rapid, 
shimmering nystagmus on lateral and up- 
ward gazes. Changes in response to the 
opticomotor drum are also observed. 

Tolserol given intravenously to patients 
with brain-stem involvement showing nystag- 
mus on direct forward gaze and oscillopsia 
produces an arrest of this nystagmus and a 


TABLE 3 
Group C. PATIENTS WITH NO DISEASE OF THE NERVOUS SYSTEM 


I. Effect of Sodium Amytal 


II. Effect of Tolserol 


| 
On Response 
Case | to Optico- | On Eye i On ee = On Eye 
No. motor Movements Op Dr eeed Movements 

Drum | 
Four Not given | Not given Abolished in one case. Other | All four cases showed rapid, 
Cases three cases showed alteration | coarse nystagmus on lateral and 

| only with vertical rotation upward gaze 
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cessation of the oscillopsia. Nystagmus in 
other gazes, if present, is enhanced. Re- 
sponses to the opticomotor drum are abol- 
ished. 

The failure of tolserol to abolish com- 
pletely the response to the opticomotor drum 
in Groups B and C is the only difference 
from the effects of sodium amytal. However, 
the alterations that were observed suggests 
that this may be due to insufficient dosage of 
the drug. Sodium amytal was not given to 
the patients in Group C. However, previous 
reports** have shown that intravenous so- 
dium amytal does abolish opticomotor nys- 
tagmus in normal individuals. It is interest- 
ing to note that neither tolserol nor sodium 
amytal affected the paralysis of lateral gazes 
in Case 4 or the palatal myoclonus in Case 6. 

The dosage and time factor necessary to 
produce and maintain the effects on eye 
movements with intravenous tolserol varies. 
In several patients, effects were observed 
after 15 to 20 cc. were administered. Other 
patients exhibited changes several minutes 
after completion of the 50 ce. 

In all but one instance the oscillopsia dis- 
appeared with the cessation of the nystagmus 
on direct forward gaze. The oscillopsia in 
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direct forward gaze. With the abolishment 
of this nystagmus there is disappearance of 
concomitant oscillopsia. 
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THE EFFECTS OF GLOVE POWDERS ON THE EYE* 
Frank E. Scuwartz, Mayj., (M.C.) U.S.A.t 


San Francisco, California 


AND 


Jay G. Linn, Jr. M.D. 
Pittsburgh, Pennsylvania 


In view of the modern trend toward rou- 
tine use of gloves in ophthalmic surgery, 
the accidental instillation of glove powder 
into the eye or surrounding tissues must be 
considered. This study was made to deter- 
mine the relative danger to the eye of the 
various glove powders in common use today. 

Extensive studies on glove-powder effects 
have been made. Although peritoneal effects 
have been the prime consideration, other tis- 
sues have been used in these studies, In the 
early days lycopodium spores were used as a 
glove powder. However, granulomatous re- 
actions in the abdominal cavity resulting 
from the presence of these spores were re- 
ported by Antopol,’ in 1933, and Erb,? in 
1935. Talcum powder, which is composed 
chiefly of magnesium silicate, later came into 
general usage. 

Numerous authors*** have demonstrated 
peritoneal adhesions, as well as granuloma 
formation, in the peritoneum and other body 
tissues caused by talc. 

In 1943, potassium bitartrate crystals and 
treated starch were suggested as substitutes 
for talc."* It was found that postassium bi- 
tartrate was not ideal because it shortened 
the life of the rubber gloves; whereas, the 
modified starch also had a disadvantage in 
that it gelatinized on steam sterilization. 

In a subsequent paper Seelig’® reported 


*From the Department of Ophthalmology, 
School of Medicine, University of Pittsburgh, and 
Pittsburgh Eye and Ear Hospital. Presented before 
the East Central Section of the Association for Re- 
search in Ophthalmology, Cleveland, January, 1950. 
This project was aided by grants from the Addison 
H. Gibson Laboratory and the Ophthalmic Founda- 
tion of Pittsburgh. 
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that gloves produced by certain manufac- 
turers were not adversely affected by potas- 
sium bitartrate. In this same paper, he re- 
ported a newer starch derivative which did 
not gelatinize on steam sterilization and had 
no deteriorating effect on gloves. 

Other studies“ with the new starch de- 
rivative, now known as Biosorb* have com- 
pared the effects of repeated autoclaving of 
gloves dusted with talcum and those dusted 
with Biosorb. It was found that the reduction 
in tensile strength of the gloves was slower 
with Biosorb than with talcum powder. Nu- 
merous investigators have found less adhe- 
sion formation with Biosorb than with talc 
in the peritoneum.**-** Biosorb is apparently 
accepted as the safest glove powder for use 
in general surgery. 

The effects of talcum powder on the eye 
were studied by Chamlin” in rabbits. He re- 
placed aqueous with various concentrations 
of talc suspended in normal saline solution. 
In other rabbits he performed an iridectomy 
and irrigated the anterior chamber with a 
tale suspension. In a third group, a suspen- 
sion of talcum powder was injected beneath 
the ocular muscles. 

Histologic examination revealed granulo- 
mas of the iris and angle of the anterior 
chamber, as well as beneath the ocular 
muscles. A recent clinical report’® has dem- 
onstrated a similar granuloma removed 14 
years after strabismus surgery. 

There are, no doubt, many other instances 


t Biosorb is the trade name of the starch deriva- 
tive manufactured by the Ethicon Suture Labora- 
tories, division of Johnson and Johnson, New 
Brunswick, New Jersey, who furnished the Biosorb 
used in these studies. 
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clinically that have not been recognized or 
reported. It is possible that accidental instil- 
lation of glove powder has been responsible 
for numerous cases of chronic uveitis fol- 
lowing intraocular surgery. 

Experiments were performed to compare 
the effect of potassium bitartrate and Bio- 
sorb with tale in order to determine which 
is the safest for ophthalmic surgery. 


PROCEDURE 


Injections of 0.1 cc. of talcum powder, 
Biosorb, and potassium bitartrate were made 
into the anterior chamber of separate rab- 
bits in concentrations of 0.03 percent and 1.0 
percent. A concentration of 10 percent was 
injected beneath the superior rectus muscle 
of other eyes. 

It was found that talc and Biosorb were 
relatively insoluble in all concentrations and 
a suspension resulted. The potassium bitar- 
trate was freely soluble, although a few crys- 
tals failed to dissolve in the 10 percent con- 
centration unless it was warmed slightly 
above room temperature. 

A total of 60 rabbit eyes was used in the 
study. The eyes were observed for a period 
of three weeks and then were enucleated. 


TECHNIQUE 


Topical anesthesia of tetracaine hydro- 
chloride (0.5 percent) was used, The rabbit 
was placed on an operating board and the 
head immobilized. An assistant proptosed 
the globe by pressure of the thumb between 
the globe and the temporal side of the or- 
bit. Fixation was obtained by grasping the 
superior rectus muscle with a wide-toothed 
forceps. 

A 26-gauge hypodermic needle was passed 
through the cornea at an acute angle to in- 
sure shelving and 0.1 cc. of the fluid was in- 
jected, Since the suspensions of tale and 
Biosorb settled rapidly, the injection had to 
be made quickly after shaking. Injections be- 
neath the superior rectus muscle were made 
by grasping the muscle lightly, elevating it 
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slightly, and inserting the needle beneath the 
muscle. 


Gross FINDINGS 


The 0.03 percent concentrations of each 
glove powder, when instilled into the anterior 
chamber, caused no gross reaction in any 
instance. On examination with the hand slit- 
lamp, crystals of tale were visible on the iris 
in two out of six eyes. No irritation, how- 
ever, was evident from these crystals. 

Moderate bulbar injection appeared about 
two days after injection of 1.0 percent talc 
into the anterior chamber and _ persisted 
throughout the entire three-week period of 
observation. It reached a maximum intensity 
after two weeks. Talc granules could be 
seen collected along the pupillary margin and 
dependent in the anterior chamber. These 
granules appeared to be unaltered at the 
time of enucleation. In one eye, the pupil- 
lary margin was firmly bound to the lens by 
posterior synechias. Corneal edema was seen 
in several eyes. 

Biosorb in a 1.0 percent suspension also 
caused a mild bulbar injection which ap- 
peared in two days; but, in this case, the re- 
action lasted only three or four days and 
never reached the severity of that seen after 
injection of a tale suspension. Soft fluffy 
white deposits appeared on the pupillary 
margin of the iris and dependent in the 
anterior chamber. 

In several eyes, fibrinlike strands could be 
seen attached at one end to these deposits, 
the other end floating free in the aqueous. 
The pupillary deposits were about half ab- 
sorbed at the end of the three-week period. 

Potassium bitartrate in a 1.0 percent solu- 
tion was seen as crystals in the anterior 
chamber on the second day after injection in 
two out of six eyes. At the same time, floc- 
culent material was seen in half of the eyes. 
None of these eyes showed any bulbar reac- 
tion and no findings were evident after one 
week. 

The submuscular injections of each of the 
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powders used produced very little reaction 
visible grossly in any animal. 


HISTOLOGIC FINDINGS 


The eyes, enucleated after the three-week 
period, were prepared by celloidin or paraffin 
technique and sections were stained with 
hematoxylin and eosin. Tale crystals and 
Biosorb granules were easily found when 
polarized light was used. This technique has 
been described in previous papers.’*** The 
talc crystals assume no characteristic form, 
but the Biosorb granules were seen as dis- 
tinctive four-cornered daisylike granules 
with a small round dark center. 

Talcum powder (0.03 percent). In all eyes 
examined in this group, occasional scattered 
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talc crystals were found (fig. 1).* They were 
located along the anterior surface of the iris, 
within the iris stroma, and in the ciliary 


processes. A few round cells were seen 
around each crystal, but the cellular response 


Fig. 1 (Schwartz and Linn). Talcum powder 
(0.03 percent). Arrows point to white-appearing 
talc crystals in the iris stroma. 


Fig. 2 (Schwartz and Linn). Biosorb (0.03 per- 
cent). Arrow points to single Biosorb granule in 
iris stroma. 


was confined to the immediate vicinity of the 
crystals. 

Biosorb (0.03 percent). Biosorb granules 
were found in only two out of six eyes in- 
jected with this concentration (fig. 2). They 
were seen as isolated granules in the iris 
stroma or free in the anterior chamber. 
There was very little round-cell response to 
these granules. Four eyes were entirely nor- 
mal. 

Potassium bitartrate (0.03 percent). All 
eyes examined, in which potassium bitartrate 
was injected, were entirely normal and were 


* All photomicrographs were taken with par- 
tially polarized light better to demonstrate crystals 
which stand out as white against the dark tissue 
background. 
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indistinguishable from saline controls (fig. 
3). 

Talcum powder (1.0 percent). Seven eyes 
of each group received the one-percent con- 
centration. All eyes that had received the 


Fig. 3 (Schwartz and Linn). Potassium bitartrate 
(0.03 percent). No iris abnormality can be 
visualized. 


one-percent talcum powder were loaded with 
tale crystals which were found scattered and 
in clumps. 

A clump of tale crystals was associated 


with a typical granulomatous histologic pic-, 


ture. Numerous lymphocytes, epithelioid, and 
foreign-body giant cells could be recognized. 
In places, the entire thickness of the iris 
(fig. 4) or a ciliary process was replaced by 
granuloma. 

These heavy concentrations were common 
in the lower iris region and lower angle of 
the anterior chamber. This anatomic loca- 
tion was readily apparent since all sections 
were made in the vertical plane. 
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Peripheral anterior synechias were seen 
in several eyes (fig. 7). In one instance, an 
occluded and secluded pupil was found con- 
firming an observation noted prior to enu- 
cleation (fig. 10). Another eye showed de- 
posits of talc in the corneal endothelium. 

In no instance could it be said that there 
had not been severe and irreversible damage 
to an eye by talc. 

Biosorb (1.0 percent). Eyes receiving Bio- 
sorb resembled those receiving talc to a great 
extent. Biosorb granules were also scattered 
throughout the anterior segment of the eye 
both as isolated granules and granulomatous 
clumps (fig. 5). 

Although there was a cellular infiltration 
into the tissues similar to that of a tale 


Fig. 4 (Schwartz and Linn). Talcum powder 
(1.0 percent). A complete replacement of the iris 
by a tale granuloma is seen. There is marked cellu- 
lar reaction with giant cells. 
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granuloma, it is noteworthy that the cellu- 
lar response was much milder and no for- 
eign-body giant cells were found. The pe- 
ripheral anterior synechias (fig. 8) were 
much less firm when present. 

In no instance did a Biosorb granuloma 
involve more than a portion of the iris thick- 
ness and it did not appear that the iris struc- 
ture was completely destroyed. 

Potassium bitartrate (1.0 percent). Again 
no tissue reaction to potassium bitartrate was 
found. Complete absorption of the chemical 
apparently had resulted (fig. 6). 

Submuscular injections. The injection of 
a 10-percent suspension of talcum powder 
under the superior rectus muscle produced 
a large encapsulated granuloma (fig. 11). 
The cellular response was similar to that 
resulting from the intraocular injections. 


Fig. 5 (Schwartz and Linn). Biosorb (1.0 per- 
cent). Note the mild tissue reaction of the iris to 
the Biosorb granuloma. 


The 10-percent Biosorb produced a granu- 
loma similar to that of tale (fig. 12). The 
principal differentiating feature was the 
characteristic form of the granules. The cel- 
lular response was somewhat less marked. 


Fig. 6 (Schwartz and Linn). Potassium bitartrate 
(1.0 percent). The iris is normal. 


The 10-percent potassium bitartrate left 
no signs other than those one might find 
from the surgical trauma (fig. 13). 


CoMMENT 


In performing these experiments, we 
agreed with Chamlin™ that 0.1 cc. of 0.03- 
percent concentration might compare in 
amount with that accidentally instilled in an 
eye at the time of surgery. 

The 0.1 cc. of a 1.0-percent concentration 
showed grossly the harmful effects and tissue 
reactions that result. It is not probable that 
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Fig. 7 (Schwartz and Linn). Talcum powder 
(1.0 percent). Broad peripheral anterior synechia 
is seen in the lower angle. Detachment of Desce- 
met’s membrane is an artefact. 


Fig. 8 (Schwartz and Linn). Biosorb (1.0 per- 
cent). Peripheral anterior synechia in the lower 
angle. 


such a high concentration of glove powder 
would be accidentally instilled into an eye 
during surgery. 

Our experimental studies were, however, 
performed on normal eyes. Most intraocular 
surgery, on the other hand, is performed on 
diseased eyes, many of which have previously 
had uveitis. The uveal irritation of a glove 
powder might be sufficient to activate the 
original process. Therefore, a small dose of 
glove powder might prove to be as harmful 


Fig. 9 (Schwartz and Linn). Potassium bitartrate 
(1.0 percent). Normal rabbit angle. 


Fig. 10 (Schwartz and Linn). Talcum powder 
(1.0 percent). Seclusion and occlusion of the pupil. 
Firm synechias bind the iris to the lens capsule. 


590 
>» 
a { 7 ‘ q 
f 
‘ 


EFFECT OF GLOVE POWDERS ON THE EYE 591 


to the diseased eye as a much larger dose is 
to the normal eye. 

Biosorb has been reported’® as causing 
granulomas. These authors expressed the be- 
lief that this was because of the massive 
dose used and that absorption would occur 
in time. The reaction of the tissues to the 
modified starch is certainly mild when com- 
pared with talc. We believe also that absorp- 
tion will occur but that some permanent 


Fig. 12 (Schwartz and Linn). Biosorb granuloma 
under the superior rectus muscle, 


Fig. 11 (Schwartz and Linn). Encapsulated talc 
granuloma under the superior rectus muscle. 


damage may result. We do not feel that it 
is as ideal for ophthalmic surgery as it has 
been considered for general surgery. 

Potassium bitartrate is unquestionably the 
safest glove powder for the ophthalmic sur- 
geon. It, apparently, has almost no toxic 
effect on the eye. It is not, however, as good 
a dusting powder as either tale or Biosorb. 
The crystals are frequently coarse and tend 
to cake. It is somewhat more difficult to put 
on gloves dusted with this chemical. 


‘ Fig. 13 (Sehwartz and Linn). Mild reaction to 
Although the gloves of certain manufac- potassium bitartrate injected under superior rectus 
turers are more resistant to potassium bitar- _ muscle. 


: 
j 


592 FRANK E. SCHWARTZ AND JAY G. LINN, JR. 


trate, it is our opinion that the life of all 
types of surgical gloves is shortened to some 
degree when bitartrate is used. It, therefore, 
can not be considered as ideal in all respects. 


SUMMARY AND CONCLUSIONS 


Experiments were performed on rabbits to 
determine the possible harmful effects the 
various glove powders in common use to- 
day have on the eyes. Various concentrations 
of talcum powder, a new modified starch 
powder called Biosorb, and potassium bitar- 
trate were instilled into the anterior cham- 
bers of rabbit eyes and under the superior 
rectus muscle. 


Talcum powder caused destructive granu- 
lomas in all cases. Biosorb produced a granu- 
lomatous reaction of a less severe nature. 
There was no reaction to potassium bitar- 
trate in any concentration. 

Potassium bitartrate is the safest dusting 
powder that we have used on gloves but is 
not ideal because of its physical qualities. 
Further search is necessary to find the per- 
fect glove powder for the ophthalmic sur- 


geon. 


121 Evacuation Hospital (APO 301). 
7075 Jenkins Arcade (22). 
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OCULAR PATHOLOGY IN THE CHIASMAL SYNDROME* 


Samuet Gartner, M.D. 
New York 


This is the study of a patient with a 
Cushing syndrome who had field defects due 
to pressure of a pituitary tumor on the 
chiasm, She was a woman, aged 37 years, 
with a malignant tumor of the pituitary who 
died despite two operations and repeated 
X-ray treatments. 

The fields of vision were repeatedly ex- 
amined and demonstrated typical bitemporal 
hemianopia. Later in the course of the dis- 
ease, the nasal fields also became impaired. 
She never exhibited papilledema, retinopathy, 
or any other eye complication so that the 
ocular changes were only those caused by 
pressure of the pituitary tumor on the chiasm 
and the optic nerves. 

Microscopic examination of the eyes dis- 
closed a number of interesting findings 
which stimulated the preparation of this re- 
port. Until now, the attention in hemianopia 
has been mainly directed to the brain and op- 
tic pathways and the perimetric studies. It is 
of great interest to study eyes histologically 
that had field defects, to correlate the patho- 
logic findings with the functional changes. 

The chiasm is formed by a decussation of 
the fibers from the nasal halves of the retinas 
of the two eyes, The characteristic initial ef- 
fect of pituitary tumor is compression of 
the medial portion of the chiasm, and, as that 
contains the nasal retinal fibers, it results in 
a bitemporal hemianopia. 

Pressure on the chiasm first caused a de- 
fect in function that was demonstrated by 
methods of perimetry and testing visual 
acuity. After injury to the nerve fibers at the 
chiasm, the degeneration extended to the 
eye and the geniculate body, involving the en- 
tire length of the affected neurons. The ax- 


* This study was done in the eye laboratory of 
Montefiore Hospital and was aided by the William 
L. Hernstadt Fund. Read before the New York 
Society for Clinical Ophthalmology, February, 1950. 


ones in the optic nerve and the ganglion cells 
in the retina degenerated. The portion of the 
fiber between chiasm and external geniculate 
body suffered a similar fate. In addition, 
there was demonstrated, at the autopsy, 
transneuronal degeneration in the external 
geniculate body. 

The division in the eye of nasal and tem- 
poral retina is a vertical line through the 
center of the macula. Though this is well 


Fig. 1 (Gartner). Field study by Dr. Max 
Chamlin with one-mm. white on two-meter screen. 


Vision : O.D., 15/70; O.S., 15/40. (October 6, 1947.) 


known, ophthalmologists describe the nasal 
and temporal retina with the disc as the 
central reference point. This is such a promi- 
nent landmark that it is an understandable 
tendency. However, it is confusing, as the 
center of fixation at the macula is truly the 
center, and the decussation of the nasal fibers 
causes a functional as well as an anatomic 
division of the retina into two halves, di- 
vided by the vertical line through the macula. 
The hemianopic field defects go through the 
macula and not the disc. 

After destruction of the crossed fibers of 
the chiasm, ophthalmoscopic examination dis- 
closed extensive pallor of the disc. Atrophy 
of the nasal portion was obviously due to de- 
struction of the nasal nerve fibers. There 
was also atrophy on the temporal side of 
the disc, which contains the large bundle of 
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macular fibers, half of which supplies the 
affected nasal side of the macula. As a re- 
sult, there was extensive atrophy of the 
dis¢ producing generalized pallor. Its appear- 
ance was that of so-called primary optic 


Fig. 3 (Gartner). Left eye in the 
macular zone, The nasal side shows 
extensive atrophy of the ganglion- 
cell layer, while the temporal side 
has a normal ganglion-cell layer. 


atrophy with no change in the disc aside 
from the pallor and no important change 
in the blood vessels. 

Optic atrophy is usually fully developed 
about six weeks after hemianopia has ap- 
peared. It is a late change and as a sign only 
confirms the perimetric findings. However, it 
may be the first sign that an ophthalmologist 


sees and should start him on the line of in- 
vestigation that will establish a diagnosis. 

In the chiasmal syndrome the atrophy of 
the optic nerve has been called by some a 
descending atrophy because it extends from 


Fig. 2 (Gartner). Right eye in 
the macular zone. There is exten- 
sive atrophy of the ganglion-cell 
layer on both sides of the macula. 


the chiasm to the periphery of the body. Ac- 
tually the degeneration toward the eye is ex- 
tending toward the ganglion cell. To con- 
form with the usual nomenclature of neuro- 
pathologists, it should be called axonal or 
retrograde degeneration. The optic nerve is 
actually the brain tract of the axones of the 
third sensory neuron of the eye. Like other 
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brain tracts, its destruction is followed by 
degeneration, and regeneration never occurs. 

Histologic study of the optic nerves in this 
case showed extensive atrophy similar in its 
distribution to the atrophy in the ganglion 
cell layer. The right eye first had a temporal 
hemianopia and finally was blind by the time 
the patient died. The atrophy of that optic 
nerve was complete on the nasal side and 
partial on the temporal side. The left eye 
had mainly a temporal hemianopia and the 
atrophy of the nerve was on the nasal side. 
There is a lag in time before the atrophy ex- 
tends from the chiasm to the eyeball, so that 
the most extensive atrophy was found at the 
chiasm and the least at the eyeball. 

Destruction of the nerve fiber at the 
chiasm finally caused degeneration of the en- 
tire axone and of its ganglion cell in the 
retina. In the large brain cells, changes in 
the cytoplasm have been described as de- 
veloping within a few days after destruction 
of their axones. 

This is slowly followed by shrinkage of 
the cell, and finally its disappearance. How- 
ever, in the retina, the ganglion cells are very 
small, the cytoplasm is scanty, and the early 
changes are difficult to see. The late changes 
of atrophy and final disappearance of the 
cell bodies take considerable time, probably 
many months. 

At the onset of hemianopia, microscopic 
study of the eye would probably show no ap- 
parent change. A few days later it could be 
assumed that cytoplasmic changes would 
occur in the ganglion cells. Some months 
later, as in the case reported here, when the 
chiasm was reduced to a thin ribbon, atrophic 
changes had developed in the affected gang- 
lion cells of the retina. 

As the pituitary tumor grew it also dam- 
aged the uncrossed, temporal fibers of the 
right side so extensively as finally to blind 
that eye. The ganglion cells on both sides of 
the retina in this eye showed atrophy, but 
slightly more marked on the nasal side due 
to the earlier destruction of the crossed 
fibers. 


The interesting feature in the microscopic 
examination of the retina in the left eye of 
this case is the finding of a sharp dividing 
line through the center of the macula. 

On the nasal side, the atrophy is very 
striking with a shrinkage in the average size 
of the ganglion cells as well as a marked loss 
of cells so there is only an irregular layer 
one to two cells in thickness. é 

On the temporal side, there is an appear- 
ance very close to normal with healthy look- 
ing ganglion cells piled up in five to seven 
layers. A similar appearance is found above 
and below the macula, 

The striking difference in the ganglion 
cells in the two halves of the retina created 
the impression of a vertical line splitting the 
macula and the periphery of the retina. 
Ganglion-cell atrophy was accompanied by 
nerve-layer atrophy. The other layers of the 
retina were practically normal. 

As viewed through the ophthalmoscope, 
the atrophy of the ganglion cells and the 
nerve-fiber layers does not produée a dis- 
tinct diagnostic picture. However, a subtle 
change may be noted in the color and sheen 
of the retina that is suggestive of degenera- 
tion. 

The large lag in time between the destruc- 
tion of the chiasm and the disappearance of 
the ganglion cells is interesting. In this case, 
the chiasm was reduced to a thin ribbon and 
was almost entirely atrophic. However, there 
were still a few ganglion cells in the nasal 
retina that looked quite well, even in areas 
that field studies had shown to be every de- 
fective. 

In many cases of the chiasmal syndrome, 
even when the bitemporal hemianopia is 
otherwise complete, there is often apparent 
sparing of the macula. That refers to the 
preservation of a small island of central 
vision around the point of fixation which ap- 
pears to extend to the temporal side even 
though the rest of the temporal field is de- 
fective. 

In this case, careful field studies were re- 
peatedly performed by Dr. Max Chamlin. 
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The central fields were studied with a one- 
mm. white test object on a two-meter screen. 
A straight line defect through the macula 
without macular sparing was demonstrated. 
Fortunately, the patient was intelligent and 
reliable so that good perimetric examination 
was possible. 

At the time this patient had a bitemporal 
hemianopia, she had central vision of 15/70 
in the right eye, and 15/40 in the left eye. 
The temporal field was defective even to 
large stimuli, so central vision was main- 
tained only in the nasal half of the macular 
field. By the time the patient died, the right 
eye lost most of its nasal field as well, while 
the left eye still maintained most of the nasal 
field. 

At the microscopic examination of the 
eyes, ganglion-cell atrophy of the right eye 
was seen on both the nasal and temporal 
sides of the macula and explains the 15/70 
vision earlier and the profound loss later. 

In the left eye, there was a sharp division 
with atfophy of the ganglion cells in the 
nasal retina and preservation of them in the 
temporal retina. The fact is that, with not 
more than the temporal half of the macula, 
vision of 15/40 was obtained in the left eye. 

An important question is—how much of 
the macula is needed for good visual acuity? 
A study of the records of many cases shows 
that, in hemianopia without macular sparing, 
some central vision is usually maintained, 
but is rarely 20/20 and most often is de- 
pressed below that level. Depression below 
a previous vision of 20/20 should be con- 
sidered an impairment of macular function. 

More eyes in cases with hemianopia should 
be studied histologically to correlate the 
findings. It should be determined how much 
visual acuity, half or any other fraction of a 
macula can attain. The visual acuity in the 
various zones of the macula requires further 
investigation. 

Diabetes is a common finding in the Cush- 
ing syndrome, but in this case it was diag- 

nosed only a short time before the patient's 
death. However, the microscopic examina- 
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tion of the eyes revealed typical diabetic 
iridopathy. This consisted of cystic de- 
generation of the pigment epithelium which 
is usually found in long-standing diabetes. 
There was no diabetic retinopathy. 


CASE REPORT 


This is summarized very briefly since this 
case is being reported by others for its in- 
teresting medical and neurologic aspects. 

B. S., a white married woman, aged 37 
years, showed beginning symptoms in June, 
1942, when she developed blurring of vision, 
obesity, and amenorrhea. Radiotherapy was 
given and two operations were performed 
for the removal of the pituitary tumor with- 
out lasting benefit. She developed a typical 
Cushing syndrome with marked trunk obe- 
sity and diabetes. She died January 20, 1949. 

At the autopsy, a large hourglass-shaped 
tumor was found in the region of the pitui- 
tary body. The optic chiasm was greatly 
flattened and stretched by the tumor which 
was below it. The right optic nerve was com- 
pressed to a mere ribbon. The left optic 
nerve was compressed and slightly atrophic. 
The right optic tract was atrophic compared 
to the left. The left lateral geniculate body 
was atrophic compared to the right. 

The pituitary tumor was diagnosed as a 
chromophobe adenoma that had become ma- 
lignant. 

SUMMARY 

The microscopic study of the eyes of a 
case with the chiasmal syndrome is reported. 

The left eye with a temporal hemianopia 
showed a straight line defect through the 
center of the macula with degeneration of 
the ganglion cells on the nasal side and their 
preservation on the temporal side. 

There was no sparing of the macula in the 
field studies nor on histologic examination. 

The function possessed by half a macula 
was investigated. When the temporal hemia- 
nopia was dense, vision in the left eye was 
15/40. Apparently that vision was attained 
with only the temporal half of the macula. 
521 Park Avenue (21). 


j 
* 
4 
fe 
a 

i 

> 


INNERVATIONAL FACTORS CONCERNING THE VERTICALLY ACTING 
EXTRAOCULAR MUSCLES 


Rosert S. Hewitt, M.D. 
Lincoln Park, Michigan 


If an attempt is made to postulate a work- 
able formula with regard to the relative 
amount of muscular action performed by 
each of the extraocular muscles for simple 
monocular movements it is likely that diffi- 
cult problems or questions will be encoun- 
tered. 

Examples of such questions could be: 

1. Of the vertically acting muscles are 
there true antagonists ? 

2. From the primary position how is a 
movement of pure elevation or pure depres- 
sion accomplished without a tilt of the merid- 
ians of the eye? 

3. Is increased activity by the lateral rec- 
tus muscle necessary for a straight up or 
down movement from the primary position? 

4. How does the principle of reciprocal 
innervation function with regard to the ver- 
tically acting muscles? 

5. Why does the globe become torted 
when it is in certain positions of gaze, as 
was first discovered by Donders over a cen- 
tury ago? (To my knowledge, Donders made 
no attempt to explain the factors responsible 
for this torsion. ) 

Questions such as mentioned have in part 
motivated the study concerned with the prep- 
aration of this paper. 

In a previous article,’ concerning torsional 
eye movements, the belief was expressed that 
cycloduction is not a normal function of 
the eye. The belief was also expressed that 
normally an elevator and depressor extra- 
ocular muscle do not contract simultaneously 
as a result of increased innervational im- 
pulses to each muscle. For the sake of em- 
phasis these beliefs are again being reit- 
erated. 

In the same paper,’ certain fundamentals 
concerning ocular motility were considered: 

Movements of the globe are often de- 
scribed as occurring about a center of rota- 


tion. Although it is known that the center 
of rotation is not a definitely fixed point, the 
assumption of such a point being fixed does 
assist in the visualization of ocular move- 
ments. 

In 1854, Fick described three primary 
axes, all perpendicular to each other and all 
passing through the center of rotation. These 
were called the vertical (x), horizontal (y), 
and anteroposterior (z) axes. Movements of 
the globe may be thought of as being re- 
solved into codrdinates referable to these 
primary axes. 

Thus, from the primary position a rotation 
occurring about the vertical axis results in 
a movement of pure abduction or pure ad- 
duction. From the primary position, a rota- 
tion occurring about the horizontal axis re- 
sults in a movement of pure elevation or 
pure depression. It is well accepted that such 
movements can and do occur voluntarily. 

From the primary position, a rotation of 
the globe occurring about the anteroposterior 
axis would result in a movement of pure in- 
torsion or pure extorsion. It is my belief 
that such a movement does not occur either 
voluntarily or involuntarily as a normal 
function of the eye.* 

Concerning torsion of the globe, Duke- 
Elder,? Scobee,? Hewitt,’ and others have 
shown that an eye with a normally function- 
ing neuromuscular mechanism is extorted 
when the direction of gaze is up and out or 
down and in; when the direction of gaze is 
up and in or down and out the globe is in- 
torted. When the direction of gaze is directly 
up or directly down there is no torsion of 
the globe. 

All of these statements concerning torsion 
should be interpreted somewhat liberally 
rather than too literally, since tests for the 
detection of the presence or absence of tor- 
sion are not of extreme delicacy. If such tests 
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were sufficiently delicate, it is quite possible 
that a minimal amount of torsion would be 
detected in every eye when the direction of 
gaze was straight up or straight down. 

A brief summary of some of the anatomic 
features of the extraocular muscles, espe- 
cially as they concern the angular attach- 
ments of these muscles to the globe, is neces- 
sary. 

With the eye in the primary position, it 
has been found that the muscle planes of 
both the superior and inferior recti make an 
angle of about 25 degrees with the visual 
axis. If the superior rectus could act singly 
from the primary position, the result would 
be not only elevation but some adduction and 
intorsion. 

Similarly, if the inferior rectus could act 
singly there would be depression combined 
with some adduction and extorsion. With the 
eye abducted at an angle of 25 degrees, the 
result of the superior rectus acting singly 
would be that of elevation only. The ad- 
ducting and intorting action would be lost. 
With the eye abducted at this angle, single 
action by the inferior rectus would result in 
depression only. 

With the eye in the primary position, the 
angle formed by the plane of the tendon of 
the superior oblique with the visual axis is 
stated to be slightly over 50 degrees. An al- 
most identical angle is formed by the plane 
of the inferior oblique with the visual axis.” 

With the eye in the primary position, 
single action by the superior oblique would 
result in intorsion combined with some de- 
pression ; it is usually considered that some 
abduction would also occur. Similarly, with 
the eye in the primary position, single ac- 
tion by the inferior oblique would result in 
extorsion combined with some elevation and 
abduction. If the eye could be adducted at 
an angle of about 50 degrees, the line of pull 
of the oblique muscles would coincide with 
the visual axis and the action of these 
muscles would be that of elevation and de- 
pression only. 
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It is of passing interest to note that, with 
the eye in the primary position, the angle 
formed by each of the oblique muscles with 
the visual axis is about double of that formed 
by each of the vertically acting recti. Or to 
express it differently, these angles have a 
ratio of about 2:1. It is also of interest to 
note the almost identical angles formed by 
the vertically acting recti, and the almost 
identical angles formed by the oblique 
muscles. 

With the eye abducted at an angle of 
about 25 degrees the action of the superior 
and inferior recti is that of elevation and de- 
pression only. With the eye abducted at this 
angle, the oblique muscles have little elevat- 
ing or depressing action. Single action by 
one of the obliques, with the eye abducted at 
this angle, would result mostly in extorsion 
or intorsion depending upon the oblique 
muscle acting. 

Thus, with the eye abducted at an angle of 
25 degrees, elevation and depression are con- 
trolled almost solely by the superior and in- 
ferior recti. With the eye abducted at this 
angle, torsion of the globe is controlled solely 
by the oblique muscles. With the eye ab- 
ducted at this angle there is but one muscle 
that by actively contracting can effectively 
accomplish elevation and that is the superior 
rectus. 

When the eye is elevated from this angle 
of abduction, the globe becomes extorted (the 
direction of gaze is up and out). With the 
eye elevated and abducted there is but one 
muscle that by actively contracting can ac- 
complish this torsion and that is the inferior 
oblique. 

It would be a source of considerable satis- 
faction if it were possible to measure accu- 
rately both the amount of torsion and the 
amount of elevation as the eye was gradu- 
ally elevated from this angle of pure ab- 
duction. Taking such a measurement would 
provide an excellent comparison of the 
amount of action of one muscle as related to 
the amount of action of the other. 
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I know of no delicate and completely ac- 
curate method of making such a measure- 
ment. However, by utilizing an after-image 
test, it is possible to make an approximate 
measurement of these components. Such a 
determination has been made. 


AFTER-IMAGE TEST 


A light in the form of a cross with hori- 
zontal and vertical bars is used for a target; 
the point of fixation is the intersection of the 
bars. The target is always in front of and 
on a level with the eye at the time that the 
target is being observed. At the time of the 
projection of the after-image, the head is 
always erect and the eye is in the primary 
position. The different procedures are: 

1. With the head erect and the eye in the 
primary position, the target is observed for a 
few seconds. The after-image is then pro- 
jected upon a flat surface, and any tilting 
of the vertical and horizontal bars of the 
cross is noted. 

As might be expected, tests that have been 
conducted in this manner showed no appre- 
ciable tilting of the projected after-image. 

2. The head is then manipulated so that 
fixation of the target places the eye in a state 
of abduction of about 25 degrees but with 
no elevation or depression. The first proce- 
dure is then repeated. 

Tests that were conducted in this manner 
showed no appreciable tilting of the pro- 
jected after-image. This denotes that there 
was little or no torsion of the globe when 
the eye was in a state of pure abduction of 
about 25 degrees. 

3. The head is manipulated so that fixation 
of the target places the eye in a state of ab- 
duction of 25 degrees combined with slight 
elevation. The first procedure is repeated. 

Tests that have been conducted in this 
manner showed some tilting of the projected 
after-image that might be described as being 
slight in amount. The upper end of the verti- 
cal bar was displaced nasally and the nasal 
end of the horizontal bar was displaced in- 


feriorly. This denotes that there was some 
extorsion of the globe when the eye was in 
the previously described position. 

4. The head is manipulated so that fixa- 
tion of the target places the eye in a state of 
abduction combined with a moderate amount 
of elevation. The first procedure is repeated. 
Tests that were conducted in this manner 
showed a similar but more pronounced tilt 
of the after-image than that described in the 
previous procedure. 

5. The head is manipulated so that fixa- 
tion of the target places the eye in a state of 
abduction of 25 degrees combined with an 
extreme amount of elevation. The first pro- 
cedure is repeated. 

Tests that have been conducted in this 
manner showed the most pronounced tilt of 
the projected after-image. This denotes that 
extorsion of the globe was most pronounced 
when elevation of the globe was extreme. 

Although the aforementioned tests are 
not of extreme delicacy, some conclusions are 
possible from an analysis of the results: (1) 
No action of the superior rectus, no action 
of the inferior oblique. (2) Slight action of 
the superior rectus, slight action of the in- 
ferior oblique. (3) Moderate action of the 
superior rectus, more pronounced action of 
the inferior oblique. (4) Extreme action of 
the superior rectus, most pronounced action 
of the inferior oblique. 

The tests show that, for the type of move- 
ment described, action of the superior rectus 
is accompanied by action of the inferior 
oblique and that the amount of action of one 
muscle has a definite relationship to the 
amount of action of the other. 

The results forcibly suggest that, with the 
eye in the up and out position, increased in- 
nervation of the superior rectus is accom- 
panied by increased innervation of the in- 
ferior oblique in such a manner that a con- 
stant ratio exists. 

In a somewhat similar manner, as has been 
described, the amount of action of the two 
depressor muscles can be compared. This 
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has been done and the results suggested that 
the amount of action of the two depressor 
muscles bore a constant ratio. 

Tests have also been made as the eye was 
elevated or depressed from an extreme posi- 
tion of pure adduction. When the eye was 
gradually elevated from this position, it was 
found that intorsion of the globe occurred 
and that the amount of intorsion bore a defi- 
nite relationship to the amount of elevation. 

When the eye was gradually depressed 
from an extreme position of pure adduction, 
it was found that extorsion of the globe oc- 
curred and that the amount of extorsion bore 
a constant relationship to the amount of de- 
pression. 

It is more difficult to translate these com- 
ponents into terms of individual muscular ac- 
tivity but enough information can be ob- 
tained from all of the tests described to war- 
rant the suspicion that (1) when the eye is 
in one of the elevated oblique positions there 
is a constant ratio between the amount of 
innervation of the two elevator muscles and 
(2) when the eye is in one of the depressed 
oblique positions there is a constant ratio be- 
tween the amount of innervation of the two 
depressor muscles. 


How the vertically acting muscles codrdi- 
nate for a straight up or down movement 
from the primary position unaccompanied by 
torsion of the globe is a bewitching problem 
that has been recognized by Verrijp,* Sco- 
bee,* and others. In attempting to present 
this problem attention will at times be di- 
rected to closely related anatomic, physio- 
logic, and mechanical factors, with the hope 
that this is not a too circuitous route. 


CONCERNING RECIPROCAL INNERVATION 

Duke-Elder,? in discussing movements of 
the eyes, states: “The accuracy of their re- 
sponses and the smoothness of their finely 
graded movements are ensured by the close 
coordination of each with its antagonists by 
the phenomenon of reciprocal innervation. 
This is a manifestation of the activity of the 
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central nervous system which has been beau- 
tifully and fully demonstrated by Sherring- 
ton (1892-1909) ; it ensures that the contrac- 
tion of each muscle is accompanied by a 
simultaneous and proportional relaxation of 
its antagonist.” 

Dorland? defines reciprocal innervation as : 
“The innervation of the muscles around the 
joints, where the motor centers are so con- 
nected in pairs that when one is excited the 
center of the corresponding antagonist is in- 
hibited.” 

From these, two definitions, it is apparent 
that antagonist muscles should be considered 
from an innervational rather than from a 
mechanical viewpoint. 

Duke-Elder? is again quoted concerning 
reciprocal innervation: “The nature of the 
phenomenom was made very clear in the 
following experiment of Sherrington. If the 
right frontal cortex is stimulated, the eyes 
both deviate to the left. If all the muscles of 
the right eye are now divided except the ex- 
ternal rectus, this eye still moves to the left 
as far as the midline, a movement which 
could be accomplished only by a centrally 
determined relaxation of this muscle.” 

It is fairly obvious that the lateral and 
medial recti are true antagonists and that 
they function in accord with the principle of 
reciprocal innervation. With regard to the 
vertically acting muscles, it is extremely dif- 
ficult or impossible to find any reference as 
to how the principle functions. Paradoxically, 
it is extremely difficult or impossible to find 
any reference that denies the action of this 
principle with regard to these muscles. 

It is interesting to note that (1) if the 
superior rectus was the true antagonist of 
the inferior rectus, and (2) if the inferior 
oblique was the true antagonist of the supe- 
rior oblique, and (3) if the adducting power 
of the superior rectus was equal to the ad- 
ducting power of the inferior rectus, and 
(4) if the abducting power of the inferior 
oblique was equal to the abducting power of 
the superior oblique, and (5) if the princi- 
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ple of reciprocal innervation functioned, 
there would be no change in the sum total 
of the abducting or adducting force exerted 
upon the globe by these muscles in a straight 
up or down movement from the primary po- 
sition. 

On the surface so many ifs appear com- 
plicated, but due to the angular attachment 
of the vertically acting muscles the equalities 
mentioned concerning abduction and adduc- 
tion should be approximately equal. These 
equalities and the matter of reciprocal inner- 
vation will now be laid aside and referred to 
subsequently. 


CONCERNING MECHANICAL FACTORS 


A fundamental concept that must be re- 
membered, when dealing with ocular mo- 
tility, is that, regardless of the position of 
gaze, there is always a pull being exerted 
upon the globe by the extraocular muscles. 

Verrijp* says: “The primary position ts 
not @ position of rest; on the contrary it is 
maintained by means of a relatively high state 
of muscle tonus.” 

As muscle tonus is innervational in origin, 
it becomes apparent that the amount of puli 
that is being exerted is dependent upon in- 
nervational factors. 

With the eye in the primary position the 
combined elevating pull is neutralized by the 
combined depressing pull; the combined ab- 
ducting pull is neutralized by the combined 
adducting pull; the combined extorting pull 
is neutralized by the combined intorting pull. 
As long as this condition prevails the globe 
remains stationary. 

In order for the eye to be in the primary 
position, it is necessary that a certain pat- 
tern of pull be exerted by the individual mus- 
cles. As the pull of the extraocular muscles 
is dependent upon innervational factors, the 
eye in the primary position has an innerva- 
tional pattern. This is not only true for the 
primary position but it is also true for any 
position of the globe. 

If at this time attention is only given to the 
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vertically acting muscles, it is obvious that a 
ratio must exist between the innervation of 
the two elevator muscles when the eye is ih 
the primary position ; likewise, a ratio must 
exist between the innervation of the two de- 
pressor muscles when the eye is in this posi- 
tion. This observation will be referred to 
subsequently. 

With the eye in the primary position, the 
amount of pull that is being exerted by the 
extraocular muscles may be broken down 
into components of elevation, depression, 
abduction, adduction, extorsion, and intor- 
sion. Such components can be expressed in 
terms of units, which are relative in that 
each unit does not express a definite amount 
of pull. In relation to the total amount of 
pull that is being exerted, however, each unit 
does have some meaning. 

These units of pull can be computed based 
upon the following data that deal with mo- 
ments of force: 

As the extraocular muscles function by 
exerting a pull rather than by applying pres- 
sure it is felt that the term units of pull is 
more expressive than the term moments of 
force. In this paper the terms will be con- 
sidered as denoting identical meaning. 

In 1869, Volkman,® by applying known 
anatomic facts concerning the angular at- 
tachments of the extraocular muscles with 
analytical geometric principles, formulated 
data concerning moments of force for the 
individual extraocular muscles with the eye 
in the primary position. Wilson,’ in 1900, 
made some corrections to the data of Volk- 
man. Verrijp* has prepared a Marquez dia- 
gram showing the moments of force broken 
down into components. The diagram is based 
upon the data of Volkman as corrected by 
Wilson. 

Van der Hoeve,’ in 1932, formulated data 
concerning moments of force with the eye in 
the primary position. Scobee* has prepared 
a Marquez diagram based upon the data of 
van der Hoeve. 

There is some difference in the two dia- 
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grams as to the relative amounts of moments 
of force but this might be expected when the 
difficulties in computing such data are con- 
sidered. Both diagrams show the torsional 
moments of force of an oblique muscle as 
being approximately double that of a verti- 
cally acting rectus muscle. 

Thus, with the eye in the primary position, 
the amount of torsional pull that is exerted 
by an oblique muscle should be approximately 
double that of a vertically acting rectus. 

Since the amount of pull is dependent 
upon innervational factors, the data of both 
Volkman and van der Hoeve must have been 
based upon the presumption that all of the 
vertically acting muscles are innervated 
equally when the eye is in the primary posi- 
tion. 

Returning again to the problem of a 
straight up or down movement from the 
primary position, Verrijp* is again quoted: 
“The codperation of the superior rectus and 
the inferior oblique in elevation will never 
produce a pure elevation; even though the 
torsion components are equalized the com- 
ponent of adduction will have to be neutral- 
ized by the external rectus. A similar expla- 
nation is applicable to the other rhovements.” 

Scobee,? in considering such movements 
states : “It should be obvious that synkinesis 
of the superior rectus and the inferior 
oblique alone can never move the eye straight 
upward without torsion. ... There is but one 
answer and it is obvious. The lateral rectus 
must also contract simultaneously with the 
superior rectus and the inferior oblique if 
the eye is to move straight upward without 
torsion. The same situation maintains when 
an attempt is made to look straight down- 
ward.” 

The anatomic, physiologic, and mechanical 
factors that have led to the conclusion that 
action by the lateral rectus is necessary for 
such a movement may possibly be summar- 
ized: 

From a study of the planes and the direc- 
tions of pull of these muscles, it can be de- 
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termined that the inferior oblique is in bet- 
ter position to act as an extorter than is the 
superior rectus to act as an intorter ; also, the 
superior rectus is in better position to act 
as an adductor than is the inferior oblique to 
act as an abductor. 

Thus, if, from the primary position, an ele- 
vating movement was to depend upon the 
equal contraction of these muscles the globe 
would be extorted and adducted. If the two 
muscles were to act unequally one component 
could be neutralized but not the other. 

For example, overaction by the inferior 
oblique might make its abduction component 
equal to the adduction component of the 
superior rectus but there would be an excess 
of extorsion; overaction by the superior 
rectus might equalize the torsional com- 
ponents but there would be an excess of ad- 
duction. 

The quotations of Verrijp and Scobee are 
interpreted by me as stating in essence that: 
(1) It is utterly impossible for the two ele- 
vator muscles to act equally in an upward 
movement from the primary position without 
an accompanying adduction and extorsion ; 
(2) therefore, the two elevator muscles must 
act unequally for the eye to be carried 
straight up without torsion; (3) this would 
require overaction by the superior rectus 
and, as there would be an excess of adduc- 
tion, this must be neutralized by action of the 
lateral rectus. 

That the two elevator muscles must act 
unequally for a straight up movement ap- 
pears to cause no disagreement; as to the 
necessity for additional action by the lateral 
rectus there is a different explanation. If the 
depressor muscles function by the principle 
of reciprocal innervation, no increased action 
by the lateral rectus is necessary, providing 
the previously mentioned equalities and true 
antagonist muscles are considered valid. 

The amount of inequality of action by the 
elevator muscles can be computed by consult- 
ing the data concerning moments of force. 
It can be determined that approximately 
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double action by the superior rectus is neces- 
sary if torsion is to be eliminated. Scobee* 
says: “If this extorsion is to be avoided . . . 
the superior rectus must contract twice as 
strongly as the inferior oblique.” It is ob- 
vious that a similar ratio of action between 
the inferior rectus and the superior oblique 
is necessary for a straight down movement 
from the primary position. 

It is apparent that in returning to the 
primary position, from a position of pure 
elevation, the 2:1 ratio must exist for the de- 
pressor muscles. Also, that in returning to 
the primary position from a position of pure 
depression the 2:1 ratio must exist for the 
elevator muscles. 

As muscular action is dependent upon in- 
nervational factors it is obvious that the 2:1 
ratio exists for the innervation of the ele- 
vator muscles in any pure elevating move- 
ment to or from the primary position. It is 
also obvious that a 2:1 ratio exists for the 
innervation of the depressor muscles in any 
pure depressing movement to or from the 
primary position. 

A pertinent question at this time is: 

What are these ratios of innervation when 
the eye is stationary but in a position of pure 
elevation or depression? 

An answer to this question is provided by 
visualizing what occurs in a simpler monocu- 
lar movement; for example, a slight move- 
ment of adduction from the primary position. 

1, First, with the eye in the primary posi- 
tion, the adducting pull is neutralized by the 
abducting pull. 

2. There is a change in the innervational 
pattern with an increase of innervational 
stimuli to the medial rectus combined with a 
proportional decrease of innervational stim- 
uli to the lateral rectus. 

3. Consequently, there is some shortening 
of the medial rectus combined with some 
lengthening of the lateral rectus ; this in turn 
creates an excess of adducting pull over the 
abducting pull. 

4. As a result of the increased adducting 
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pull, there is a rotation of the globe nasally. 

5. As the globe rotates nasally, the medial 
rectus is put on less of a stretch and loses 
some of the adducting pull. Meantime, the 
lateral rectus is put on more of a stretch and 
gains abducting pull. 

6. When momentum has been overcome 
and when the abducting pull and adducting 
pull become equal, movement stops. 

In order for the eye to remain in this posi- 
tion of pure adduction, the innervational pat- 
tern must continue; that is, there must be 
increased innervational stimuli to the medial 
rectus combined with decreased innervational 
stimuli to the lateral rectus as compared with 


- the innervational pattern of the primary posi- 


tion. 

In a similar manner, for the eye to change 
from the primary position to a position of 
pure elevation, an increase of innervational 
stimuli must be sent to the two elevator mus- 
cles. This increase must continue and the 
same innervational ratio between the two 
elevator muscles must continue for the eye 
to remain in this position of pure elevation. 

It becomes obvious that, in any position 
of pure elevation or pure depression, a 2:1 
ratio exists (1) between the innervation of 
the two elevator muscles and (2) between the 
innervation of the two depressor muscles. 

The primary position occupies a very 
limited territory bounded on four sides by a 
position of pure elevation, pure depression, 
pure adduction, and pure abduction. If deci- 
mal points are carried far enough, it is al- 
most a hypothetical position seldom fully 
attained. Is it not just a little preposterous 
to presume that there is a sudden change in 
these innervational ratios when this position 
is attained? Such a sudden change, in itself, 
would cause an independent movement forc- 
ing the eye to assume a different position. It 
is therefore concluded that these 2:1 ratios 
persist with the eye in the primary position. 

By similar reasoning it can be concluded 
that these 2:1 ratios exist when the eye is in 
a state of pure adduction or pure abduction. 
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This leaves only the oblique positions. Evi- 
dence has already been submitted in this 
paper to show that a constant ratio exists (1) 
between the innervation of the two elevator 
muscles and (2) between the innervation of 
the two depressor muscles when the eye is in 
an oblique position. Again, it would be un- 
tenable for these ratios to change suddenly 
when the primary position is attained. It is 
therefore concluded that these ratios are con- 
stant regardless of the type of movement, 
and regardless of the position of the globe, 
when there is no abnormality in the neuro- 
muscular mechanism of the vertically acting 
extraocular muscles. 


By assembling the various parts (reciprocal 
innervation, ratios, antagonist muscles, and 
the equalities mentioned) to which attention 
has been given, a workable principle can be 
constructed as to how the vertically acting 
extraocular muscles function for any ocular 
movement or position of the globe. 

Such a principle would provide for a con- 
stant ratio of innervation between the two 
elevator muscles and for a constant ratio of 
innervation between the two depressor mus- 
cles. This principle would provide for re- 
ciprocal innervation to function for the verti- 
cally acting muscles and would allow for true 
antagonists to exist among all of the extra- 
ocular muscles. 

Such a principle would supply a reason for 
the torsion that occurs when the eye is in an 
oblique position. The torsion is a result and 
has to occur because of the vertically acting 
muscles functioning in the manner that has 
been described. 

When there is no abnormality in the neu- 
romuscular mechanism of the vertically act- 


ing extraocular muscles these ratios are, or 
are approximately, 2:1. 

The belief is held that the application of 
this principle will be found helpful in the 
understanding and management of vertical 
extraocular muscle imbalances. 


SUMMARY 


A principle has been presented as to how 
the vertically acting muscles function for any 
ocular movement or position of the globe. 
This principle provides : 

1. For a constant ratio of innervation be- 
tween the superior rectus and the inferior 
oblique muscles. 

2. For a constant ratio of innervation be- 
tween the inferior rectus and the superior 
oblique muscles. 

3. With a normally functioning neuro- 
muscular mechanism both of these ratios are, 
or are approximately, 2:1. 

4. For true antagonists among the verti- 
cally acting muscles. 

5. For the principle of reciprocal innerva- 
tion to function with regard to the vertically 
acting muscles. 

6. An explanation for a straight up or 
down movement from the primary position 
without additional action by the lateral rectus 
muscle. 

7. An explanation for the torsion that oc- 
curs when the eye is in an oblique position. 

Some experimental evidence has been sub- 
mitted to support the validity of such a prin- 
ciple. The belief is held that the application 
of this principle will be found helpful in the 
understanding and management of vertical 
muscle imbalances. 


2255 Fort Street (25). 
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OCULAR MANIFESTATIONS OF TYPHUS FEVER 


A REVIEW OF THE LITERATURE FROM 1867 To. 1943 


FRANKLYN Brooks, M.D. 
Highland Park, Illinois 
AND 
RicHarp Fineserc, M.D. 
Berkeley, California 


“ man solle die Augen typhéser Kranker éfter 
untersuchen.” 
—Larinow,” 1878. 


Although the eye is not usually considered 
to be involved in typhus, this review of rela- 
tively obscure reports of over 2,000 cases 
illustrates the untruth of such a tacit assump- 
tion. Not only is the eye involved in the dis- 
ease state called typhus, but every part of the 
eye has been reported to be involved. 

This review presents the ocular manifesta- 
tions of typhus fever reported in the litera- 
ture from 1867 to 1943. Reports in French, 
German, Spanish, Mexican, Russian, Polish, 
and English have been summarized. 

One of the values in reviewing a given dis- 
ease is to re-orient old data in view of 
present-day knowledge. As this review pro- 
gressed, we were more and more impressed 
by the ease with which the varied manifes- 
tations of typhus (like the manifestations 
of syphilis) could be explained if typhus 
were considered primarily a disease of the 
blood vessels or of the circulatory system. 

The reported observations in the eyes and 
skin of living patients seem, at present, most 
easily correlated on the basis that typhus is 
primarily a circulatory disease. Such an im- 
pression certainly requires more rigorous 
investigation and more complete data to sup- 
port it. 

This review is limited to epidemic and 
endemic typhus for which the insect vectors 
are the louse and the flea, respectively. 

Epidemic typhus has been described as oc- 
curring in Russia, Poland, Asia Minor, Bal- 
kans, Syria, Palestine, Northern Persia, 
Northern Mesopotamia, Siberia, Northern 
China, India, Indo-China, North Africa, Co- 
lombia, Bolivia, Peru, Chile, and Northern 


Argentina (Miihlens*'). In North America, 
epidemic typhus has been sporadically re- 
ported in Quebec, Montreal, Halifax, Bos- 
ton, New York, Philadelphia, New Orleans, 
and in the San Juan Indian Reservation in 
northern New Mexico; but it has never 
gained a permanent lodging (Dyer*’). It is 
more prevalent during the winter and spring 
because of the habits of the louse. 

Endemic typhus occurs all over the world. 
It is more prevalent in the fall, because of 
the habits of the flea. Its incidence in the 
United States is mainly confined to the At- 
lantic and Gulf seaboard, though it has been 
reported in California (Dyer**). 


PATHOLOGY 


The pathologic anatomy of typhus fever 
characterizes it as a generalized acute in- 
fectious angiitis, and all the clinical symp- 
toms are attributable to the changes in the 
vessels. 

Microscopically, there is a generalized, 
proliferative endangiitis involving chiefly 
arterioles, precapillaries, capillaries, and 
venules, but occasionally larger vessels. 

Swelling and proliferation of the infected 
endothelium often causes occlusion of the 
capillaries. In larger vessels, thrombosis is a 
result of damage to the endothelial cells. 

The inflammatory reaction of the small 
vessels is less striking than in spotted fever ; 
the most characteristic feature in typhus is 
the accumulation of mononuclear cells in 
such a way as to form small nodular lesions 
in perivascular regions. These typhus nodes 
are found in many organs, but are most 
prominent in the skin and brain. 

The main vascular lesions are (1) ne- 
crosis and destruction of the walls, (2) 
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thrombosis, and (3) cellular proliferation 
both in and around walls. These changes are 
brought about both by penetration of the 
Rickettsiae into the endothelium and by their 
allergic sensitization of it (Abrikosov*). The 
picture which these changes present in the 
eye has been well described by Gutmann.** 


COMPLICATIONS 


A characteristic conjunctivitis*® commonly 
occurs during the febrile state of the disease. 


OCULAR MANIFESTATIONS OF TYPHUS 
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Chart 1 (Brooks and Fineberg). Incidence of 
involvement in the various parts of the eye. 


Besides the intense, diffuse hyperemia and 
injection of individual veins, there may be 
small, purplish-red, oval spots, or, rarely, 
small subconjunctival hemorrhages (Avt- 
sin’), The appearance of the hyperemia is a 
definite criterion for the estimation of the 
stage of development of the effect of the 
typhus toxin on the vasomotor system and 
hence on the whole body ( Abrikosov’). 
Changes in the fundus may develop dur- 
ing the acute stage of the disease and their 
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effects may persist after the fever has sub- 
sided. 

Optic neuritis frequently accompanies and 
parallels meningeal involvement. The neu- 
ritis is usually bilateral ; it may be manifested 
by complete or partial temporary blindness 
as well as concentric constriction of the 
visual fields. Although optic atrophy may re- 
sult, complete recovery is the rule. 

Even in the absence of cerebral signs, 
there may be primary retinal vascular 
changes producing retinal edema, hyperemia, 
hemorrhage, ischemia, granulomas with re- 
sulting scotomas,* and disturbances in color 
vision. 

The incidence of involvement of the 
various parts of the eye is summarized in 
Chart 1. 

On the basis of percentage incidence, the 
complications found in the eye may be put 
into three groups: 

Group I includes those complications 
found in 4 to 20 percent of the reported 
cases; Group II those occurring in 1 to 2 
percent; Group III, those occurring in less 
than one percent. 

Before significance is attached to this ar- 
bitrary grouping, it must be noted that the 
check marks (/) of the chart. represent 
the presence of such complications in an un- 
designated (perhaps large) number of cases. 
And there is no assurance of how completely 
or how accurately these complications were 
sought. 

It will be seen from the chart that the 
complications of greatest incidence are: 


Group I (4 to 20 percent) 
Cases Percent 

Optic neuritis 
Constricted visual fields 
Retinal hyperemia 
Retinal edema 
Papillary hyperemia 
Conjunctivitis 

If it is considered that papillary hyperemia 
is a lesser degree of optic neuritis, the inci- 
dence of optic neuritis becomes approxi- 
mately 25 percent, certainly a significant fig- 
ure. 
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OCULAR MANIFESTATIONS OF TYPHUS FEVER 


Constricted visual fields are apparently not 
a direct reflection of either optic neuritis 
nor papillary hyperemia, since they are re- 
ported to occur in the absence of either or 
both of these complications. 

With the possible exception of constricted 
visual fields, it will be seen that the eye com- 
plications of greatest incidence are those re- 
flecting changes in the circulation of the eye. 


Group II (1 to 2 percent) 
Cases Percent 


Retinal hemorrhages ...............- 27 1.35 


The explanation of these complications on 
the basis of changes in circulation is not so 
easily done. Presumably miosis would be a 
reflex protective change stimulated by the 
presence of either conjunctivitis, uveitis, reti- 
nal hyperemia, retinal edema, or optic neu- 
ritis, since photophobia can be presumed to 
be present in these complications. However, 
miosis is reported present when any one or 
all of the above complications are not re- 
ported present. Whether or not such com- 
plications were actually absent cannot be 
stated with certainty. 

Retinal hemorrhages and uveitis can easily 
be explained as evidences of involvement of 
the circulation. But the nature of the changes 
represented by vitreous opacities remains ob- 
scure, though they may be present in either 
retinal hemorrhages or uveitis and be too 
small or too peripheral to be seen. 


Group III (less than one percent) 


In this category fall all of the complications 
listed in Chart 1 which are not included in Groups 
I and II above. They are obviously of less signifi- 
cance. However, review of the headings listed indi- 
cates that every part of the eye and essentially every 
function of the eye have been reported to be involved 
by this disease. 


In general consideration of the ocular 
manifestations of typhus, one will not be 
misled, then, if he expects and searches for 
changes in the eye which can result from in- 
volvement of the circulation of the eye. 
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TREATMENT 


With or without the use of the more re- 
cently discovered specific therapy for typhus, 
eye complications may be expected to dis- 
appear completely.* 

Treatment during the course of the disease 
has been generally supportive. A soft diet 
and vitamins are in order. More recently, 
typhus convalescent serum, immunized horse 
serum, colloidal preparations of silver and 
mercury (Novasurol), strophanthin, and 
chinifortan, a combination of quinine and 
sulfanilamide, have been tried. The last- 
named drug is reported to cut the duration 
of the fever in half (Scheller**). Most re- 
cently the enzyme para-amino-benzoic acid 
(PABA) has been shown to be of value.” ** 
Chloromycetin has also been used to advan- 
tage.® 

Mortality varies from one to two percent 
in sporadic cases of typhus, to 10 to 70 per- 
cent in epidemic cases. It is generally lower 
in children and in people native to common 
typhus areas; it is usually higher in people 
foreign to such areas. Since typhus is, gen- 
erally, a self-limiting disease, any treatment 
of it is evaluated with difficulty. 


SUMMARY 


1. A review of the ocular manifestations 
in over 2,000 cases of typhus, reported be- 
tween 1867 and 1943, is presented. 

2. It is found that those ocular manifesta- 
tions which occur in statistically significant 
numbers are complications arising from in- 
volvement of the circulation of the eye. 

3. The basic pathology observed, histo- 
logically a proliferative endangiitis, also sug- 
gests that typhus is primarily a disease of 
blood vessels and the circulatory system. 


2 North Sheridan Road 
2438 Bowditch Street (4). 


We wish to thank Dr. Milton Sternberg of 
Woodlawn Hospital, Chicago, for his editorial as- 
sistance, and the photographic department, The 
Medical College of the State of South aes 
for reproduction of Chart 1. 
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EFFECT OF SOME AGENTS ON REGENERATION OF 
CORNEAL EPITHELIUM* 


G. Marr, M.D., Ronatp Woop, Px#.D., AND Maureen Storck, A.B. 
Baltimore, Maryland 


Over the past several years a few papers 
have been published concerning the influence 
of local anesthetics and local chemothera- 
peutic agents on the regeneration of corneal 
epithelium. 

Gundersen and Liebman’ determined ex- 
perimentally the effect of various local an- 
esthetics on the regeneration of corneal epi- 
thelium in guinea pigs. Identical abrasions 
were made in each eye of the animal and the 
right eye was treated with the anesthetic 
hourly while the untreated left eye served as 
a control. All of the anesthetics which they 
studied delayed the healing process of the 
corneal epithelium. 

They also determined by using a buffer 
solution of potassium-acid phthalate that a 
pH of 2.8 had a definite inhibitory effect on 
the regeneration of the corneal epithelium 
while a pH of 4.1 and 6.3 had no effect. In 
addition they found that the tonicity of the 
anesthetic solution modified the inhibitory 
effect. 

Bellows,’ in 1946, published a paper on 
the influence of local antiseptics on the rate 
of regeneration of the corneal epithelium of 
rabbits. The corneal epithelium was removed 
completely from each eye of the animal by 
rubbing, and the antiseptic was instilled in the 
left eye three times daily, while the other 
eye received a similar amount of isotonic 
sodium chloride solution. 

Sodium sulfathiazole, in a two-percent so- 
lution, and penicillin, in a concentration in 
which one cc. contained 2,500 Oxford units, 
did not delay regeneration of the epithelial 
layer. Phemerol chloride in a 1:5,000 con- 


*From the Wilmer Ophthalmological Institute 
of The Johns Hopkins University and Hospital. 
This work was supported in part by a grant-in-aid 
from the American Cancer Society through the 
Committee on Growth of the National Research 
Council. 


centration in two-percent boric acid solution 
delayed the healing only slightly. The aque- 
ous solutions of common antibacterial agents 
such as mild silver protein (10 percent), zinc 
sulfate (0.5 percent), metaphen (1:2,500), 
zephiran chloride (1:3,000), and merbromin 
(two percent) all retarded healing appre- 
ciably. In these experiments the pH of the 
antiseptic solutions was not controlled. 

Buschke and Friedenwald® devised a tech- 
nique for studying the repair of small epi- 
thelial defects in the cornea of a rat, With a 
fine needle, small circular epithelial defects 
could be produced in the cornea of rats and 
the posttraumatic epithelial cell movements 
proceeded undisturbed if the eye was re- 
moved from the animal after the injury and 
kept in a moist chamber at 38°C, 

This paper presents the results obtained by 
employing Buschke and Friedenwald’s meth- 
od of studying epithelial regeneration with 
some of the therapeutic solutions used in the 
eye. 
METHOD 


Young, adult, white rats (Carworth 
Farms) were used in all experiments. The 
rats were anesthetized with ether and with a 
fine-pointed needle about 30 small circular 
epithelial injuries were produced in each cor- 
nea. The eyes were then enucleated and three 
eyes were used for each test solution. 

The control for each group of eight test 
solutions was one of Sérensen’s phosphate 
buffer mixtures with a pH of 7.2 made by 
combining 72 cc. of M/15 secondary sodium 
phosphate with 28 cc. of M/15 primary po- 
tassium phosphate. This same phosphate mix- 
ture served as the solvent and buffer for 
the various agents which were studied. 

The test solutions were poured in bottles 
and three eyes were placed in each solution. 
The bottles each containing 40 cc. of solu- 
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Fig. 1 (Marr, Wood, and Storck). High-power 
view of the nuclei of cells around healed defects. 


tion were partly submerged in a water-bath 
kept constantly at 38°C. and the solutions 
continuously aerated for three hours by bub- 
bling air through the solution. 

After the eyes had been in the test solu- 
tion for three hours, they were removed and 
placed in a mixture of formalin and alcohol 
for fixation. The cornea was removed from 
the eye and cut into three parts. After the 
tissue was dehydrated and cleared in cedar 
oil, it was stained for 20 minutes in a 1:15 
dilution of Harris hematoxylin, rinsed in 
distilled water, and left until blue in am- 
monia water, The tissue was dehydrated 
again in alcohol and cleared in cedar oil. The 
three portions of the cornea were then 
mounted on a slide in Canada balsam with 
the epithelial side upward. 

Under the high power of the microscope 
it was determined whether the epithelial de- 
fects were healed or not. The nuclei of cells 
around healed defects showed an increased 
staining and the nuclei of cells especially of 
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the basal layers were arranged in a radial pat- 
tern and the cells covered the floor of the 
defect (fig. 1). 

The nuclei of cells around an unhealed 
lesion did not show an increased staining and 
the nuclei were in a tangential pattern rather 
than in a radial arrangement to the uncovered 
defect (fig. 2). 

In lesions showing retarded healing the 
nuclei were arranged in a radial pattern at 
the periphery but the defect was still pres- 
ent and uncovered. 


RESULTS 


Table 1 shows the results obtained with 
various agents when they were placed in 
Sérensen’s phosphate buffer solution with a 
pH of 7.2. The controls, which were phos- 
phate buffer solutions, did not interfere with 
normal healing. Streptomycin sulfate in a 
concentration as high as 25,000 pg. per cc. 
did not delay healing. 


Fig. 2 (Marr, Wood, and Storck). High-power 
view of the nuclei of cells around an unhealed 
lesion. 
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Chloramphenicol* (chloromycetin) is rela- 
tively insoluble and the highest concentration 
which could be obtained was 2,500 yg per 
cc. This concentration did not prevent normal 
healing. 

Aureomycin, another derivative from an 
actinomveete, was also studied. A fresh solu- 
tion of aureomycin hydrochloride did not re- 
tard healing in a concentration of 5,000 ug. 


Two nonmetallic organic antiseptics, ze- 
phiran chloride and phemerol chloride, both 
prevented healing under the conditions of the 
experiment. Zephiran was used in a 1 :5,000 
and a 1:10,000 dilution while phemerol was 
employed in a 1:5,000 dilution. 

Two commonly used anesthetic solutions, 
butyn sulfate (two percent) and tetracaine 
hydrochloride (pontocaine) (0.5 percent) 


were also studied. No healing of the epi- 


per cc. 
Terramycin hydrochloride,* the latest thelial defect occurred with either butyn 
TABLE 1 
INFLUENCE OF VARIOUS AGENTS ON HEALING OF CORNEAL EPITHELIUM 
rd No 
Agent in Buffer Concentration Healing Meine Healing 

Control (Sérensen'’s phosphate buffer) + 

Streptomycin sulfate 5 ,000 ug/cc + 

Streptomycin sulfate 10 ,000 ug/cc + 

Streptomycin sulfate 25 ,000 wg /cc + 

Chloramphenicol (Chloromycetin) 2,500 ug/cc + 

Aureomycin hydrochloride 400 ug/cc + 

Aureomycin hydrochloride 5,000 ug/cc + 

Terramycin hydrochloride 250 ug/cc 

Sodium penicillin G 2,500 units/cc + 

Potassium penicillin G 2,500 units/cc + 

Sodium penicillin G 50 ,000 units/cc + 

Potassium penicillin G 50,000 units/cc + 

Bacitracin 1,000 units/cc + 

Zephiran chloride 1: 5,000 + 

Zephiran chloride 1:10,000 + 

Phemerol chloride 1: 5,000 + 
. Butyn sulfate 2 percent + 
z Tetracaine hydrochloride (Pontocaine) 0.5 percent | + 

Pilocarpine hydrochloride 2 percent + 

Fluorescein sodium 2 percent v 


crystalline antibiotic from an actinomycete, 
is also only slightly soluble and the highest 
concentration which could be made was 250 
ug. per cc. This concentration did not pre- 
vent normal healing from taking place. 

Neither the sodium or potassium salt of 
crystalline penicillin G in a concentration of 
2,500 units per cc. delayed healing. Both 
sodium and potassium penicillin G in the 
high concentration of 50,000 units per cc. 
retarded healing of the epithelial defects. 

Bacitracin in a concentration of 1,000 units 
per cc. delayed healing. 


*We wish to thank Parke Davis & Company, 
Detroit, for a generous supply of crystalline chloro- 
mycetin. 


sulfate or tetracaine hydrochloride. 

A two-percent solution of pilocarpine hy- 
drochloride prevented healing as did a two- 
percent solution of sodium fluorescein. 

In addition to the agents placed in Soren- 
sen’s phosphate buffer, boric acid solution 
(two percent) and physiologic saline solu- 
tion 0.85 percent) were tested without the 
use of a buffer. Normal healing occurred 
with both solutions. 

Sodium sulfacetamide (30 percent) was 
not placed in Sorensen’s buffer because the 
solution is dispensed buffered with a phos- 
phate buffer to approximately pH 7.4. The 
corneas of the eyes in sodium sulfacetamide 
showed no healing of the epithelial defect in 
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addition to being distorted by three hours’ 
immersion in the solution. 

This method of study eliminates the pos- 
sibility of infection of the corneal abrasion 
playing a role in the retardation of healing 
which has been reported after using the tech- 
nique of abrading the cornea of a live ani- 
mal and observing the healing of the abrasion 
for several days. 

This approach cannot be used for some 
drugs, such as merbromin, which, because 
they are also dyes, obscure the staining and 
cellular detail of the corneal specimen and 
prevent examination with the microscope. In 
these experiments the agent to be tested is 
continuously in contact with the cornea for 
three hours. 


CONCLUSIONS 


Using a technique devised by Buschke and 
Friedenwald with the pH of the test solu- 
tion maintained close to neutrality by Séren- 


sen’s phosphate buffer, it was found that the 
antibiotic derivatives of actinomycetes in 
concentrations used clinically did not delay 
the healing of epithelial defects in the rat’s 
cornea. 

Normal healing took place with crystalline 
penicillin G in concentration of 2,500 units 
per cc. but a concentration of 50,000 units 
per cc. retarded healing. Bacitracin in a con- 
centration of 1,000 units per cc. also retarded 
healing. 

Two nonmetallic organic antiseptics, ze- 
phiran and phemerol chloride, and two an- 
esthetic solutions, butyn sulfate and tetra- 
caine hydrochloride, prevented healing. The 
effect of several other therapeutic solutions 
was also determined. 


We wish to acknowledge the technical assistance 


of Miss Sylvia Sigelman. 


The Johns Hopkins Hospital (5). 


REFERENCES 


1. Gundersen, T., and Liebman, S. D.: Effect of local anesthetics on regeneration of corneal epi- 


thelium. Arch. Ophth., 31 :29, 1944. 


2. Bellows, J. G.: Influence of local antiseptics on regeneration of corneal epithelium of rabbits. 


Arch. Ophth., 36:70, 1946. 


3. Friedenwald, J. S., and Buschke, W.: The influence of some experimental variables on the epi- 
thelial movements in the healing of corneal wounds. J. Cell. & Comp. Physiol., 23 :95, 1944. 


4. Finlay, A. C., et al.: Terramycin : A new antibiotic. Science, 111 :85, 1950. 


OPHTHALMIC MINIATURE 


There is besides a weakness of the eyes, owing to which certain people 
see well enough in the daytime but not at all at night. . . . Such sufferers 
should anoint their eyeballs with stuff dropping from a liver whilst 
roasting and as well they should eat some of the liver itself. 


Aurelius Cornelius Celsus, De Medicina, A.D. 30, 


(From translation by W. G. Spencer). 
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DIABETIC RETINOPATHY* . 


A NEW APPROACH TO THERAPY WITH A STEROID.HORMONE—TESTOSTERONE PROPIONATE 


Epwarp Saskin, M.D., SamuEL WALDMAN, M.D., anp Louis Petner, M.D. 
Brooklyn, New York 


With proper management, diet, and in- 
sulin, a diabetic patient can escape the acute 
complications of his disease, such as infec- 
tions and ketosis. These advances, though 
remarkable, highlight the fact that good con- 
trol of the diabetes does not, however, pro- 
tect the patient against the onset of vascular 
disease, if he has the diabetes long enough. 

This was recently made clear by Dolger,* 
who ‘showed that all of 200 well-controlled 
diabetics, observed over a period of 25 years, 
had vascular disease. He was forced to con- 
clude that the modern treatment of diabetes 
had failed to avert the accelerated vascular 
damage, which he considered part of the 
diabetes rather than a complication. 

The most common, and often the earliest, 
manifestation of vascular damage is diabetic 
retinitis cr retinopathy. This communication 
is prompted by the fact that diabetic reti- 
nopathy tends to be progressive in spite of 
excellent diabetic control and that, up to this 
time, there has been no satisfactory therapy 
that could be depended upon to reverse or 
halt the trend of the ocular conditions, 

As mentioned previously, diabetic reti- 
nopathy is an integral part of the disease 
rather than a complication. Moreover, it is 
apparently on the increase. Wagener? studied 
and compared three series of cases and found 
retinopathy in 8.3 percent in the 1921 series; 
17.7 percent in the 1934 series and 30.6 per- 
cent in the 1945 series, Certainly these data 
would tend to show that retinopathy must 
be considered as part of the disease. These 
increasing percentages may indicate that, 
with better control of the diabetes, more pa- 
tients live long enough to develop the reti- 


*From the Brooklyn Eye and Ear Hospital, 
services of Dr. E. C. Place, Dr. M. J. Buonaguro, 
and Dr. R. Cutino. We acknowledge with thanks 
their codperation. Testosterone propionate, as 
Oreton, was generously supplied by Schering Cor- 
poration, Bloomfield, New Jersey. 
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nopathy. Wagener? quoted figures that ap- 
pear to substantiate this observation : 

Retinopathy was present in 10.7 percent 
of patients who had diabetes for less than one 
year; in 22 percent of patients who had it 
from one to 10 years; in 65 percent of those 
who had diabetes from 11 to 15 years ; in 67 
percent of those who had diabetes for more 
than 15 years; and in 73 percent of those 
who had the disease for 20 years or more. 
These figures unfortunately bear out those 
of Dolger.* 

Certain theoretical considerations which 
will be given in more detail, including the 
possibility of liver dysfunction in diabetics 
with vascular disease, the peculiar over- 
whelming preponderance of females with 
this disease, and the negative nitrogen bal- 
ance usually present, prompted us to treat 
a series of these patients with testosterone. 


RELATION OF LIVER DYSFUNCTION TO 
STEROID METABOLISM 

Although the liver plays a basic part in 
carbohydrate metabolism, its role in the man- 
agement of the diabetic patient has been 
neglected until very recently.* * 

In young diabetics, in whom the condition 
is nearly always based on actual pancreatic 
deficiency, liver insufficiency often super- 
venes. This has been noted by many ob- 
servers. We feel that many middle-aged pa- 
tients are diabetic as a result of hepatic in- 
sufficiency.* 

The concept of liver dysfunction in certain 
cases of diabetes makes plausible other find- 
ings in these patients. For example, it makes 
intelligible certain syndromes thought to be 
due to excess estrogen in the body. It has 
been shown by the Biskinds® that, in liver 
damage, the liver is unable to inactivate estro- 
gen, but does not significantly lose its ability 
to inactivate androgen, therefore an altera- 
tion of the estrogen-androgen equilibrium re- 
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sults, with a superabundance of estrogen re- 
maining unantagonized. 

This may account for the frequent occur- 
rence in the premenopausal diabetic female 
of menometrorrhagia, premenstrual tension, 
cystic mastitis, and perhaps the more serious 
gynecological ailments. In the male, it makes 
logical the finding of diminished libido and 
impotence, testicular softening and atrophy, 
vascular spiders, palmar erythema, and gyne- 
comastia.®* 

We have no direct evidences at present 
that the cause of diabetic retinopathy may be 
due to excess estrogen, but the possibility 
exists that this substance, or some other that 
is not inactivated by a functionally insuff- 
cient liver, may be a causal factor in diabetic 
retinopathy. There are other bits of evidence 
which show that a liver insufficiency exists 
in the diabetic state. 

In 1936, Rabinowitch® showed that there 
was a high incidence of hyperbilirubinemia 
and excess quantities of urobilinogen in the 
urine of diabetic patients. We may assume, 
in the absence of biliary obstruction or 
hemolysis, that these findings are due to liver 
disease, and the data afford proof that there 
is a high incidence of disease of the liver in 
diabetics. 

Furthermore, Rabinowitch® was able to 
show more recently that there is a very close 
relationship between impairment of liver 
function and the development of arterioscle- 
rosis in diabetic patients. Rabinowitch felt 
that his data were consistent with the view 
that impairment of the detoxifying capacity 
of the liver was a factor in the premature de- 
velopment of arteriosclerosis in diabetic pa- 
tients. 

Although it is fairly definite, that diabetic 
retinopathy is not a manifestation of arterio- 
sclerosis, there is evidence that both of these 
diseases develop in the same patients as con- 
sequences of the duration of the disease. 
Thus these conditions have much in common. 


TESTOSTERONE PROPIONATE AND LIVER 
FUNCTION 
Testosterone has been shown to improve 
liver function. Thus, when given to patients 
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with cirrhosis of the liver, the general con- 
dition improved, vascular spiders and palmar 
erythema diminished. Kinsell’® studied pa- 
tients with chronic hepatitis following acute 
hepatitis. His data indicate that individuals 
with this disease are in negative protein bal- 
ance and that significantly increased catabo- 
lism of sulfur-containing amino acids may 
occur, The data indicated also that such 
metabolic disturbances, secondary to liver 
dysfunction, may be corrected by the ad- 
ministration of certain protein anabolic ster- 
oids such as testosterone propionate or frec 
testosterone, but not methyl testosterone. Co- 
incident with the chemical improvement, 
there was a rather marked clinical improve- 
ment. 


SEX DISTRIBUTION OF DIABETIC RETINITIS 


Schneider, Lewis, and McCullagh" found 
a very interesting sex distribution in diabetic 
retinitis. Of a total of 31 cases, 26 (84 per- 
cent) occurred in women and five (16 per- 
cent) occurred in men. This high series of 
diabetic retinitis in women was also charac- 
teristic of Bedell’s series of patients.’* Our 
series show the sex distribution to be 23 
females to five males. These figures are in 
contrast to the equal distribution of diabetes 
mellitus in both sexes. 

The average age of the patients was be- 
tween 40 and 70 years, and the average dura- 
tion of the diabetes was 11 years. Diabetic 
retinitis was not recognized in men until 
diabetes was present for an average of 19 


“years, and in women for an average of 10 


years. Thus the sex distribution suggests 
the possibility that the male hormone might 
be useful in diabetic retinitis. 


PLASMA PROTEINS IN DIABETIC RETINITIS 


Schneider, Lewis and McCullagh” 
showed that the plasma proteins in patients 
with diabetic retinitis were characterized by 
a low albumin (average, 3.2 gm.; average 
normal, 4.1 gm.), high $ globulin (average, 
1.29 gm. ; average normal, 0.81 gm.) and ap- 
parently normal levels for total protein 
values. They showed that diets containing a 
maintenance amount of protein improved, 
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but did not correct, the plasma-protein pat- 
tern in patients with retinitis. When the 
daily protein intake was increased 120 to 140 
gm., the plasma protein levels returned to 
normal in many cases, and when these levels 
were restored, retinal improvement was most 
marked. They concluded that a high protein 
diet is a useful adjunct in the treatment of 
diabetic retinopathy. 

From a theoretical viewpoint, treatment 
with testosterone propionate seems logical. 
Administration of testosterone causes the 
nitrogen balance to become positive. Phos- 
phate, potassium, and creatine are also re- 
tained which suggests strongly that the nitro- 
gen retention is utilized to build up the 
protein content of the body. Thus, with 
testosterone, an improvement in the serum 
protein levels would undoubtedly occur much 
sooner than with high protein diets alone.** 

There is some difference of opinion as to 
the effects of androgenic substances in dia- 
betes mellitus. In our hands and judging by 
the reports of others, the glucose tolerance is 
increased, that is, the diabetes is improved."* 
Recently, in discussing a new treatment for 
migraine, Moehlig"® stated that methyl-tes- 
tosterone was contraindicated in migraine as- 
sociated with diabetes because it made the 
diabetes worse. These are precisely our own 
findings. Diabetes is improved with testos- 
terone, but made worse by methyl-testos- 
terone. Kinsell’® has shown that liver func- 
tion is improved by testosterone and made 
worse by methyl-testosterone. 

Because of these physiologic and metabolic 
considerations, with their projected inter- 
relationship involving liver functions, steroid 
activity, and vascular alterations, we decided 
to investigate the effects of steroid therapy in 
diabetic retinitis. 


INVESTIGATION 

In this investigation a series of 28 con- 
secutive, unselected cases of diabetic reti- 
nopathy were studied, in all of which diabetes 
mellitus had been present for some time and 
had been or was being treated in the usual 
manner— insulin, dietetic control, rutin, vita- 
mins C and K, and the topical instillation of 


various medicaments. No juvenile diabetics 
were treated. 

In this series of patients there were 23 
females and five males; their ages ranged 
from 50 to 74 years, the majority being in 
their late fifties and sixties. The duration of 
treatment covered two to six months with an 
average of slightly over four months, The 
medication used in this study was testos- 
terone propionate, one cc., containing 50 mg. 
of crystalline testosterone proprionate in 
vegetable oil. The total amount of drug ad- 
ministered varied from 200 to 700 mg. 


MoDE OF TREATMENT 


The drug was administered intramuscu- 
larly, 50 mg. the first week in a single dose, 
followed by 25 mg. the next week, alternat- 
ing the 50- and 25-mg. doses for a course of 
at least eight injections. Then a dose of 50 
mg. was given every second week, Occa- 
sionally an injection was missed by a patient. 

All of the patients studied and treated had 
moderate, moderate to severe, or severe dia- 
betic retinopathy. The moderate case showed 
about one to five fresh retinal hemorrhages 
with an occasional exudate. The severe case 
showed more hemorrhages with advanced 
exudative and atrophic reaction, neuritis, 
arteriovenous changes, retinitis proliferans, 
and so forth. 

In this study the presence, absence, or re- 
currence of the typical round, discrete retinal 
hemorrhages were the sole criteria of efficacy 
of therapy. The presence of cataract and its 
progressive ripening, exudates, arteriovenous 
changes, and retinitis proliferans were not 
influenced by the therapy. No other drugs 
(such as the lipotropic substances) except 
insulin and an occasional topical placebo were 
administered during this investigation. 


RESULTS 


Of the 28 cases in this series, 10 showed 
no fresh retinal hemorrhages at the termina- 
tion of the first course of injections, and 
those hemorrhages present previous to 
therapy had absorbed either entirely or al- 
most so. Of this group eight patients were 
female and half of the cases were moderate 
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TABLE 1 
RESULTS OBTAINED IN 28 CASES OF DIABETIC RETINITIS TREATED WITH TESTOSTERONE PROPIONATE 


Z 


(mos.) 


Duration of 
Treatment 


Amount 
Associated Eye 


Findings 


PROM 


Lens changes 
Cataract 


Cataract 


Cataract 
Cataract 
Lens changes 


Lens changes 


Cataract 
Cataract 


Disc pallor 
Retinitis proliferans 
Vitreous hemorrhage 


Retinitis proliferans 
Lens changes 

Lens changes 


7 


* Type 


Case: Moderate = 1-5 punctate hemorrhages with few exudates. 


Severe = More hemorrhage with advanced exudative atrophic reaction, neuritis, arterio- 
venous changes, retinitis proliferans, and so forth. 
t Results: ++ = Definite improvement with no fresh hemorrhages. 
+ =Diminution in number of hemorrhages. 


0=Unim 


in type. There was not, however, a similar 
or equal improvement in the visual acuity. 
Eleven patients showed a diminution in the 
number of retinal hemorrhages, while seven 
showed no improvement. 

It is interesting to note that, after an 
interval during which no testosterone was 
administered, following the initial course of 
treatment, several patients showed a remark- 
able improvement suggesting the probability 
that the body utilizes the testosterone slowly 
or uses it as a basis for the production of 
another hormone. Results, if favorable, be- 
came manifest after one and one-half months. 

During a previous period of orthodox 
treatment, insulin, dietetic control, rutin, and 
so forth, the retinal lesions remained static 
or worsened in many of the patients in this 
series. In approximately a similar number of 
cases of diabetic retinitis treated with lipo- 


tropic substances (choline, methionine, inosi- 
tol) for a period of eight month, no ap- 
preciable change in the retinal picture was 
noted. 


DISCUSSION 


This investigation is a preliminary one 
which we hope will stimulate and intensify 
any similar work now being undertaken. The 
intramuscular administration of testosterone 
in this series of unselected cases of diabetic 
retinal hemorrhages resulted in the unequivo- 
cal improvement of more than one third of 
the individuals treated (table 1) and definite 
improvement in an additional 40 percent. As 
a matter of caution it is not advisable to ad- 
minister more than 300 mg. of testosterone 
per month in a woman in order to prevent 
any masculinizing effect. A rectal examina- 
tion should be done in all male patients to 
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rule out prostatic malignancy, before giving 
testosterone. 

The preventive aspect of this mode of 
therapy suggests itself strongly. The fact 
that the visual acuity remains poor in estab- 
lished cases of retinopathy strengthens the 
view that trophic retinal changes are irrever- 
sible, while such visible pathologic changes 
as hemorrhages are reversible to a certain 
extent. Thus therapy directed toward the 
prevention of further damage must be started 


ADDENDUM 


We are now successfully using a mixture 
of steroids (testosterone propionate, 50 mg., 
and estradiol benzoate, 1.0 m.g., in 1.0 cc. 
vegetable oil) in order to minimize the possi- 
bility of any sexual effect and to enhance the 
protein anabolic effect. In addition to this 
advantage, it has been shown in animals” 
that estrogens also improve liver function. 
The results of this combination treatment will 
be made the subject of a subsequent report. 


- Ideally, it should start as soon as diabetes is 


when the first hemorrhage becomes visible. 
855 St. Marks Avenue (13). 
1401 President Street (13). 


diagnosed. The treatment will require modi- 
1352 Carroll Street (13). 


fication in the young diabetic. 
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CORTISONE IN TREATING 
STEVENS-JOHNSON SYNDROME* 


* REPORT OF A CASE 


H. Bieter, M. D., anp 
Epwarp Scuwartz, M.D. 
Chester, Pennsylvania 


The mucocutaneous-ocular syndromes 
have been a puzzling symptom complex ever 
since they were first described by various 
authors. 

The oldest case reports of that kind date 
back to 1916, when Reiter described for the 
first time a disease entity consisting of con- 
junctivitis, arthritis, and urethritis. In the 
same year a French author, Rendu, reported 
a syndrome with a related symptom complex. 

In 1922 Stevens and Johnson presented a 
group of cases with ulcerative stomatitis, 
conjunctivitis, and a papular skin eruption 
associated with balanitis, with high fever. 

In 1937, finally, Behget reported, what he 
called, a new disease entity with similar 
symptoms, including severe ocular lesions. 
He attributed the cause to a virus. In the 
same year Klauder described the first cases 
of ectodermosis erosiva pluriorificialis in the 
American literature. 

In a recent review of the mucocutaneous- 
ocular syndromes, Robinson and McCrumb 
made comparative studies. They concluded 
that, with the only possible exception of 
Reiter's disease, these disease entities are 
probably variants of erythema multiforme, 
the etiology of which is not known. The 
treatment is still symptomatic and supportive 
only. 

Because of the rather unusual circum- 
stances of cure and the dramatic response to 
treatment, the following case of Stevens- 
Johnson syndrome is being reported without 


*From the Department of Dermatology and 
Syphilology and the Department of Ophthalmology, 
Chester Hospital. 


INSTRUMENTS 


an attempt to explain the curative mecha- 
nism. 
REPORT OF CASE 


History. D. K., aged 27 years, a white 
laboratory technician, had always been in 
good health, except for scarlet fever at the 
age of 12 years, an appendectomy six years 
prior to his present illness, and a pruritic 
papular eruption (exact diagnosis not 
known, but from the description possibly an 
erythema multiforme) one year ago. 

Ten days before admission to the hospital 
he experienced chills, followed by fever and 
a sore throat. He consulted his family phy- 
sician who gave him antipyretic capsules, 
containing aspirin and phenacetin. Two days 
later, the patient noticed “cold sores” on his 
lips, which rapidly spread to his tongue and 
mouth. At the same time, he began com- 
plaining of a photophobia. 

During the following four days he devel- 
oped a dry cough with a slight chest pain. 
When first seen on the seventh day of his 
illness, the patient appeared toxic. His tem- 
perature was 103.4°F. and he complained of 
general aching and tiredness. 

The physical examination revealed a severe 
bilateral bulbar and palpebral conjunctivitis 
with marked stringy mucoid secretion. There 
was a band of bulbar conjunctiva starting 
three mm, below the limbus, about five mm. 
wide, and extending 15 mm. horizontally, 
which stained with fluorescein. The external 
eye examination showed no other abnormali- 
ties. 

The ophthalmoscopic examination dis- 
closed the media to be clear. The fundi were 
normal. 

The patient's lips were covered with dark- 
brown crusts. The entire mucosa of the 
mouth, including the palate and the posterior 
pharyngeal wall, was red, edematous, and 
showed a great number of shallow grayish 
ulcerations from one to five mm. in size, 
which were very tender to the touch. 
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Laryngoscopic examination showed simi- 
lar lesions on and below the epiglottis. The 
chest was clinically clear ; however, radiologic 
examination disclosed intensified vascular 
markings at the lung roots. 

There were also superficial ulcerations 
noticed around the external urethral orifice, 
but no urethral discharge. On the extensor 
surface of one forearm, there was one dis- 
tinct annular iris-shaped lesion of a purplish- 
red color. 

Laboratory studies revealed very few sig- 
nificant findings: Urinalysis was negative. 
Blood and differential counts were normal. 
Smear and culture from the conjunctivas, 
from the mouth lesions, and from the sputum 
showed no organisms. 

A tentative diagnosis of Stevens-Johnson 
syndrome was made. The complement fixa- 
tion test with virus antigen of the lympho- 
pathia-psittacosis group was positive to a 
dilution of 1:160, while the cold agglutina- 
tion test showed a titer of 1 :640. 

Upon admission to the hospital, aureomy- 
cin therapy was instituted. The patient re- 
ceived 250 mg. every four hours by mouth, 
also a mouthwash containing about 40 mg. 
of aureomycin per cc. 

During the following seven days his fever 
gradually dropped, about 0.5°F. per day. At 
the end of that period he still had a tempera- 
ture between 99°F. and 100°F., but he felt 
subjectively better. He was still unable to 
tolerate light, and could not swallow because 
of intensive pain. 

Despite local treatment with aureomycin 
ointment, the ocular findings remained un- 
changed. Even during this medication new 
bullous lesions appeared on his arms, legs, 
and trunk. The new bullae were from 5 to 10 
mm. in size, with a turbid serous content, the 
base surrounded by an erythematous, occa- 
sionally purpuric, halo. 

Cortisone therapy. On the eighth day of 
hospitalization, chiefly because of the per- 
sistent eye symptoms and the continuous 
appearance of new lesions on the skin, treat- 


ment with cortisone was instituted. 

The patient was given 100 mg. of cortisone 
intramuscularly three times a day on the first 
day, twice a day on the second day, and 
once on the third day. 

The effect was dramatic. After the first 
three injections, his conjunctivitis cleared 
completely. The patient, although not know- 
ing what he was receiving, remarked spon- 
taneously that he felt much better and de- 
manded a change from a liquid diet to solid 
food. 

The difficulty in swallowing disappeared 
completely 48 hours after cortisone treat- 
ment was started, and the mouth lesions 
showed a marked improvement. The aphth- 
ous ulcers became dry, painless on touch, and 
the crusts on his lips disappeared. At the 
same time the bullous eruption showed signs 
of involution. 

The only remaining symptom was his 
balanitis which persisted for about six days 
after the last injection of cortisone. The 
patient remained hospitalized for eight more 
days to observe a possible recurrence of 
symptoms, but none appeared. Four months 
after cortisone therapy he is still free of 
symptoms, 

SUMMARY 

A case of Stevens-Johnson syndrome has 
been described. The laboratory findings were 
of no help in establishing the diagnosis, ex- 
cept for a positive complement fixation test 
with virus antigen of the lymphopathia-psit- 
tacosis group. 

Intensive aureomycin therapy systemically 
and locally resulted in improvement as far as 
toxicity and fever were concerned, but the 
erythema-multiformelike eruption continued 
to appear and the severe eye and mouth 
symptoms persisted. 

A total of 600 mg. of cortisone was 
given over a period of three days, with a 
dramatic response within the first 24 hours. 
It is four months since the treatment, and 
there has been no recurrence of the disease. 

401 East 13th Street. 
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HARRINGTON POCKET CHART* 


Davip O. Harrincton, M.D. 
San Francisco, California 


The frequent need for testing of visual 
acuity in hospitalized or bedridden patients 
has led to the modification of the Lebensohn- 
reduced Snellen chart. 

The chart is constructed as a six-inch 
pocket rule, in plastic, with reduced Snellen 
letters printed on one face and pictures for 
estimation of vision in children on the other 
face (fig. 1). 

At one end of the rule is a ruby glass (or 
red Maddox rod, if desired) for testing 
muscle balance and diplopia fields. At the 
other end of the rule is a 14-diopter lens 
which may be used as a condensing lens, 
magnifier for corneal inspection, or for 
rough test of visual acuity in postoperative 
cataract patients while they are still con- 
fined to bed. 

The instrument should be very useful for 
residents on hospital ophthalmic service. The 
reduced children’s chart is often useful in 


Fig. 1 (Harrington). Harrington pocket chart. \ 


* Presented before the American Academy of office practice oa it is frequently Possible to 
Ophthalmology and Otolaryngology, October, 1949. gain a child’s codperation in reading a near- 


This chart may be purchased from Parsons Optical : impossible to gain atten- 
Laboratories, 518 Powell Street, San Francisco. poet when 

The photograph for Figure 1 was made at the Vet- tion on a distance chart. 

erans Administration Hospital, Fort Miley. 384 Post Street (8). 
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COCCIDIOIDOMYCOSIS 


REPORT OF A CASE WITH INTRAOCULAR 
INVOLVEMENT 


Louise Goux Lovexin, M.D. 
Fairfield, Connecticut 


Since the first report of coccidioidomycosis 
by Wernicke’ in 1892, many cases have been 
recorded, but a survey of the literature re- 
vealed only two cases which were considered 
to have intraocular manifestations. One, re- 
ported by Storts,? showed bilateral papil- 
ledema; the other, reported by Levitt,* had 
bilateral vitreous opacities with hemorrhages 
and connective-tissue formation at the level 
of the retina in the right eye. 

Extraocular manifestations which have 
been mentioned are: (1) Conjunctivitis—in 
four-percent of the cases according to Wil- 
lett and Weiss,* and “rarely a phlyctenule” 
according to Dickson ;* (2) granuloma of the 
eyelid, Montgomery ;* (3) anisocoria and 
paralysis of the abducens nerve, accompany- 
ing a case of coccidioidal meningitis re- 
ported by Ophuls.’ 


CASE REPORT 


History. A white woman, aged 30 years, 
was admitted to the medical service of Pres- 
byterian Hospital, New York, in a critical 
condition on January 18, 1946, and lived un- 
til February 3, 1946. 

Her chief complaints were chills, fever, 
weakness, malaise, dyspnea, and cough of 
four months’ duration. 

According to her history, she had been 
living on an Indian reservation in Arizona 
for the previous four years. She had come 
to New York in September, 1945. At that 
time she had a fever of unknown origin 
which had been present for two or three 
months. 

During the previous summer a pink lesion 
developed at the tip of her nose and on the 
upper lip just to the right of the nose. Biopsy 
was done and a diagnosis of lupus vulgaris 
made, Grenz-ray therapy had been insti- 
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tuted and was continued for two months 
after her arrival in New York. At the time 
of her admission to the Presbyterian Hos- 
pital the lesions were healed. 

Chest X-ray films, taken just after the 
patient’s arrival in New York, disclosed 
areas of soft infiltration in the midlung fields 
and the base of the right lung. The roent- 
genologist had suggested coccidioidomycosis 
as a possible diagnosis then, but, in spite of 
extensive search and testing during the four 
months prior to her admission, it had not 
been possible to reach any conclusion as to 
the cause of the patient’s failing health, 

She lost weight, became slightly anemic, 
had dyspnea, marked weakness, and lassi- 
tude. Abdominal distention appeared and dis- 
appeared. She had substernal discomfort, se- 
vere pain in the right shoulder, occasional 
shaking chills, chilliness, and sweating. Her 
temperature had made daily double peaks for 
between two and three months. Repeated 
X-ray studies showed fluctuating shadows in 
both lung fields. Many forms of therapy had 
been tried empirically without success. Her 
course had continued downhill, slowly at 
first, but very rapidly during the last six 
weeks before admission. 

Physical examination on admission re- 
vealed a feverish, critically ill young woman 
with marked pallor, dyspnea, and cyanosis. 
She was apprehensive and cold. Temperature 
was 103°F.; pulse, 120; respirations, 40; 
blood pressure, 100/64 mm. Hg. 

There were enlarged, tender, firm axillary 
glands. There were scattered rhonchi and 
adventitious sounds throughout the left pos- 
terior lung; absent fremitus, breath, and 
voice sounds posteriorly on the right from 
TS downward. The heart showed sinus 
tachycardia, apical gallop, no enlargement, 
and no murmurs or rub. The liver was pal- 
pable at the costal margin; the spleen three 
finger-breadths down, was firm and tender; 
the right kidney was palpable. There was 
cyanosis of the lips and nail beds; slight 
telangiectasia at the tip of the nose and adja- 
cent to the right nasal fold. 
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X-ray studies of the chest. Increase in den- 
sity in the lower half of the right lung field 
obliterated lung markings, suggesting right 
hydrothorax. Unusually streaky linear co- 
alesced shadows extended from the upper 
pole of the right hilum into the lung field. 

Laboratory findings included: R.B.C., 
3.64 million; hemoglobin, 10.5; W.B.C., 
12,700—polymorphonuclears, 35; eosino- 
phils, 36; basophils, 0; monocytes, 1; lym- 
phocytes, 28. Sedimentation rate: 70 mm. 
per hour. Serology, negative. Urine, normal 
throughout admission, concentration 10.20. 
Stools, repeatedly normal. 

Agglutinations: typhoid, negative; para- 
typhoid, negative; brucella, negative. Skin 
tests: trichinella, negative (1:500); tuber- 
culin, negative (1:500) ; coccidioidin, nega- 
tive (1:300 and 1:100). 

Proteins: 7.4 mg. per 100 cc.; albumen, 
4.0 mg. per 100 cc. ; globulin, 3.4 mg. per 100 
cc. Urea nitrogen: 7 mg. per 100 cc. Serum 
phosphatase : 12.5 Bodansky units. Bilirubin: 
faint trace. Cholesterol : 196 mg. per 100 cc. 

The pathologist, on study of the labial 
biopsy taken six months before, reported 
Coccidioides immitis spherules in the granu- 
loma. This was the first clue as to the diag- 
nosis. 

Blood cultures. No growth appeared on the 
first three specimens ; four blood cultures be- 
tween January 26, 1946, and February 3, 
1946, including heart blood terminally, were 
positive for coccidioides immitis. This was 
substantiated by guinea-pig inoculation. 

Precipitin test, negative. Complement fixa- 
tion, positive 1:32 dilution, post mortem. 

These data were sent to Dr. C. E. Smith 
at Stanford University, and he made the un- 
equivocal diagnosis of disseminated coc- 
cidioidomycosis from the findings. 

Ophthalmologic findings (about 10 days 
before death). Due to the serious condition of 


(Dec.) 1892. 
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the patient, no vision tests or field studies 
could be done. The lids were normal; con- 
junctivas, clear ; extraocular muscles showed 
full rotations and orthophoria; pupils were 
equal, active, reacted to accommodation and 
to light directly and consensually. 
Ophthalmosco pic examination. The media 
were clear in both eyes. In the right eye there 
were two large, circular areas of exudate. 
One lay along the upper and the other along 
the lower temporal vessels, half a disc diame- 
ter from the optic nerve. Each was equal 
to about one-sixth disc diameter in size. 
Along the medial margin of each was a stri- 
ate hemorrhage. In addition, there was peri- 
vascular sheathing of the lower temporal 
vessels extending toward the periphery of 
the retina. In the left eye there was a simi- 
lar area of exudate and hemorrhage along 
the upper temporal vessels. The optic nerve 
appeared to be normal in each eye. 
Autopsy was not permitted so it was not 
possible to determine the pathologic origin 
of the hemorrhages and exudates. Since in 
disseminated cases there is a miliary spread 
of the granulomas of coccidioides, it seems 
that these hemorrhages and exudates might 
mark the site of such lesions in the eye. 


SUMMARY 


A terminal case of proven disseminated 
coccidioidomycosis is described which 
showed intraocular findings consisting of 
hemorrhages and exudates in both eyes. It is 
believed these manifestations might have 
been due to granulomas characteristic of this 
disease. 

It is hoped that eyegrounds of other pa- 
tients with disseminated coccidioidomycosis 
will be routinely examined in order that the 
exact nature of the findings be clarified. 
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HERPES ZOSTER OPHTHALMICUS 
TREATED WITH CHLOROMYCETIN* 


Wa C. Beit, M.D. 
Las Vegas, New Mexico 


FraNK Keitu, M.D. 
New Orleans, Louisiana 
AND 
James L. Mims, Jr., M.D. 


San Antonio, Texas 


The treatment of herpes zoster ophthal- 
micus has usually, in the past, been unsatis- 
factory. A multitude of remedies are recom- 
mended, all of which seem at times to be of 
some benefit. Among these are pituitrin, po- 
tassium iodide, salicylates, mocassin-snake 
venom, and various local medicants, such as 
calamine lotion and aureomycin and chloro- 
mycetin which have recently been reported to 
be effective. 

When herpes zoster involves the ophthal- 
mic division of the fifth nerve, it is often 
more severe than in other parts of the body. 
Because of the potential danger to vision and 
the patient’s severe suffering, improved ther- 
apy of this condition is constantly being 
sought. 

We recently treated a patient with acute 
herpes zoster ophthalmicus with the anti- 
biotic drug, chloromycetin. This patient re- 
ceived no other therapy until the final stages 
of the disease. It was an especially interest- 
ing case since there had been no previous 


* Department of Graduate Medicine, Tulane Uni- 
versity of Louisiana School of Medicine. The 
chloromycetin used in treating this case was fur- 
nished through the courtesy of Parke-Davis & 
Company. 


therapy of any kind before we commenced 
treatment with chloromycetin. It was the 
impression of everyone who saw this patient 
that she was suffering from a moderately 
severe case of herpes zoster ophthalmicus 
and that her improvement under chloromy- 
cetin was dramatic. 


CASE REPORT 


Mrs. E. M., aged 71 years, white, was ad- 
mitted on January 19, 1950, with the chief 
complaint of blisters and pain over the fore- 
head and a red watering eye. 

History. The patient had been in good 
health all her life and denied any previous 
injuries or illnesses. At this time she was 
taking no medication of any kind. Three days 
before admission she developed an earache 
followed the next day by headache and pain 
on pressure over her forehead on the left 
side. Two days before admission she devel- 
oped a small patch of blisters on the left 
forehead and redness of her left eye. The 
day of admission she awakened with a red- 
dened, tender area covered with vesicles over 
the left side of her forehead and over a 
small portion of the left side of her nose. On 
initial examination, she complained of occa- 
sional shooting pains in the area involved. 

Physical examination. The patient ap- 
peared to be in good health otherwise and 
slightly younger than her stated age. The 
heart and lungs were normal to auscultation 
and percussion. The blood pressure is 146/88 
mm. Hg; temperature 101.2°F.; pulse, 88; 
respiration, 20. 

Over the distribution of the ophthalmic di- 
vision of the left fifth cranial nerve includ- 
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ing the left side of the nose, the patient had 
a sharply demarcated, brawny red area cov- 
ered with clear vesicles scattered about 5.0 to 
10 mm. apart and from two to six mm. in 
diameter. The eyelids on the left were red 
and edematous. 

Eye examination. The conjunctiva of the 
left eye was slightly chemotic, superficially 
injected, and had mucoid flakes scattered 
over it. The conjunctiva appeared to be 
folded and redundant in places. There was a 
hyperesthesia of the entire involved skin 
area and a photophobia. 

The fundi of both eyes were normal. The 
vision in both eyes was 20/100, correctible 
to 20/40. Near vision was J1 with presbyopic 
addition. This was the vision with the correc- 
tion the patient was wearing on admission. 
By tactile estimation the intraocular pressure 
was normal in both eyes. There was risk of 
abrading the cornea if the intraocular pres- 
sure was taken with a tonometer. 

Parke-Davis & Company offered to fur- 
nish chloromycetin to treat this patient on an 
experimental basis. All other therapy except 
phenobarbital, codeine if necessary, and 
normal saline irrigations of the conjunctival 
sac were withheld until the supply of chloro- 
mycetin, which was being sent by air, ar- 
rived. 

Course. By the next morning (January 
20th), the vesicle crop had largely ruptured 
over the forehead with crust formation. 
There was increased swelling and induration 
of both the lids and the area over the fore- 
head. The cornea and iris were still not in- 
volved, except for hypo-esthesia of the cor- 
nea. The chloromycetin had not yet arrived. 

At two o'clock that afternoon (January 
20th), the first dose of chloromycetin was 
administered. The next day, the patient was 
about the same. She seemed to be developing 
a new crop of vesicles and old vesicles were 
covered with a fine, crumbly, adherent, clear 
yellow crust. The right upper lid was edem- 
atous. The cornea seemed still to be clear 
and had moderately decreased sensitivity. 
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On January 22nd, the patient was looking 
about the room with both eyes open. There 
were no new vesicles. Corneal sensitivity 
was apparently normal. The iris appeared 
normal. There was much less mucoid mate- 
rial in the conjunctival sac prior to each irri- 
gation with normal saline. The patient had no 
subjective complaints except the sensitivity of 
the involved area to even light tactile pres- 
sure. She was afebrile (this was five days 
after onset of first symptoms; three days 
after onset of fully developed inflammation 
and vesiculation of the skin area; three days 
after the first ocular symptoms; 48 hours 
after commencing chloromycetin therapy ). 

By January 23rd, all induration over the 
scalp area and forehead had disappeared. No 
new blebs had formed. The patient was free 
of any discomfort except when direct pres- 
sure to the area was applied, but even this 
was not greatly uncomfortable. The dried-up 
vesicles remained uninfected. The edema, 
which had crossed the bridge of the nose to 
involve the right upper lid slightly, was 
virtually gone except for a slight amount at 
the inner canthus. The eye could be opened 
easily and freely. The edema of the lower lid 
was minimal, while that of the upper lid had 
greatly receded. The conjunctiva of the left 
eye (the eye on the involved side) was 
normal in appearance ; the corneal sensitivity 
was apparently normal. 

On January 24th, the skin of the affected 
area showed a receding area of brownish- 
red pigmentation and no induration; the 
skin was covered by a fine powdery desqua- 
mation. Pressure applied over the affected 
area no longer caused discomfort, for the 
first time the patient was found asleep with 
the affected side on the pillow. The vesicle 
ulcers were obviously beginning to heal ; they 
remained uninfected. 

Next day, January 25th, there was no 
swelling of the right upper lid. The left eye- 
lids showed almost no edema. There was no 
induration. Healing of the vesicle lesions 
and clearing of the brawny color of the fore- 
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head in the involved area was progressing. 

By January 26th, although the left eye 
presented a slight corneal anesthesia when 
compared to the right, the patient was ob- 
viously in such good condition that further 
hospitalization was not necessary. She was 
discharged that afternoon. 

A five-percent boric-acid ointment was 
ordered for application to the remaining 
crusts at home. Ten days after the onset of 
her condition she showed only hypo-esthesia 
and a slight pink smooth appearance of the 
involved skin of the forehead and _ nose. 
There was no scarring even though some of 
the vesicles had appeared to be fairly deep. 
The sensation of the cornea became normal 
and equal in both eyes. No abnormality of the 
cornea, iris, media, or fundus of the left eye 


was noted. No toxic symptoms were noted 
from the chloromycetin. The urine and 
blood analyses were normal throughout 
therapy after a slight relative lymphocytosis 
at the onset. 

The patient received 0.75 gm. of chloro- 
mycetin every four hours for two doses; 
0.50 gm. every four hours for four days, On 
the fourth day, the dosage was cut to 0.50 
gm. every six hours which was continued for 
10 days. The patient received a total of 25 
gm. of chloromycetin. 

This case presents a dramatic response to 
chloromycetin which, with exception of seda- 
tion and normal saline irrigation of the con- 
junctival sac, was the only therapy used. 


1430 Tulane Avenue (12). 


OPHTHALMIC MINIATURE 


March the 7-1791 


His Excellency George Washington 


to Wm. Richardson, Dr. L S D 
By Guilding one pair of Old Spectacles 1 10 0 
By 2 New pair of Silver Spectacles at L2/S1/D3 pr 4 2 6 
By a Case for two pair Mounted 1 17 6 
By Guilding one pair of the New Spectacles 1 5 0 


L8& 15 0 


Rec'd payment in full. Wm. Richardson 


From the original letter in the collection of 
James W. Smith, M.D., New York. 
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SOCIETY PROCEEDINGS 
Edited by Donatp J. Lyte, M.D. 


COLORADO 
OPHTHALMOLOGICAL 
SOCIETY 


March 18, 1950 
Dr. Leonarp Swicert, president 


MACULA DEGENERATION 


Dr. B. Muir presented the case of a 66- 
year-old watchmaker whose chief complaint 
was distorted vision in each eye. He stated 
he had used only the left eye nearly all his 
life but was very vague on why this had been 
so or when the right eye had given any 
trouble, Vision in the left eye was good until 
two years ago when it began to diminish and 
progressed to the point that he had to give up 
watchmaking. Now with a loupe he reads 
newsprint with difficulty. Straight lines are 
arched and objects distorted. General health 
has been good and blood pressure normal. 
His family physician has put him on a salt 
and alcohol free diet. Vision is: R.E., 
20/450; L.E., 20/160. Each macula shows 


senile degenerative changes. 


MACULA DEGENERATION 


Dr. Muir also presented a 37-year-old 
man who showed marked colloidal degenera- 
tion in each macula. This patient had been 
seen by an ophthalmologist in 1942 when he 
was told his eyes were normal. In 1946, the 
present picture was described and it has ap- 
parently remained unchanged to date. Vi- 
sion is: R.E., 20/13; L.E., 20/15; O.U. Jl. 

Dr. Harold Gifford of Omaha, Nebraska, 
the guest speaker of the meeting, warned 
against overtreating such diseases as one 
cannot turn the clock back. He mentioned that 
it has been proposed to section the oblique 
muscles for whatever influence this might 
have on the vortex veins in improving macu- 
lar circulation. Dr. William Crisp said he 
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doubted that any surgical procedure would 
help this case. 


Cystic MACULAR DEGENERATION 


Dr. J. EGAN presented a seven-year-old 
girl with a right macular lesion. This young- 
ster had never complained about her eyes but 
was seen as a routine examination. She had 
had mumps, measles, and chickenpox. She 
had been born two weeks prematurely after 
approximately four days of labor. There was 
no evidence of injury at birth. The mother 
and father have hay-fever. The patient is 
sensitive to strawberries and to merthiolate 
and sulfacetamide. Vision was: R.E., 20/70; 
L.E., 20/25. The right macular lesion looked 
like a cystic degeneration or a hole. Dr. Har- 
old Gifford said that he did not believe this 
was a hole but rather an area of aplasia of 
choroidal pigment, cause unknown. 


NEURORETINITIS 


Dr. EcGan also presented a 27-year-old 
patient, a white woman whom he had first 
seen February 20, 1950. She had had red and 
painful eyes with blurred vision four weeks 
before. An oculist prescribed atropine and 
sent her for examination to her dentist and 
family physician. Neither found any patho- 
logic condition, Vision was: R.E., finger 
counting at two feet ; L-E., 20/50. 

Examination revealed bilateral posterior 
uveitis with posterior synechias, some dis- 
turbance of each posterior lens capsule, and 
pigment deposits on the anterior lens capsule 
and posterior corneal surface of each eye. 
The right optic nerve showed five diopters 
of papilledema with hemorrhages and venous 
engorgement. The left disc showed two 
diopters of edema with a similar picture of 
engorgement. When presented at this meet- 
ing the general condition had somewhat im- 
proved; vision was: R.E., 20/200; L.E., 
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20/40. There was a history of tuberculosis 
in several aunts and uncles of this patient. 
Dr. Gifford said he felt this was a primary 
inflammatory disease with thrombosis of the 
retinal veins as an aftermath of acute neuro- 
retinitis. He felt that the seat of the trouble 
in the optic nerves was anterior, not pos- 
terior. He said that, in the early stages, di- 
cumarol might have helped. Dr. James 
Strong suggested early Eales’s disease. 


KERATITIS 


Dr. Morris Kapian presented a case of 
keratitis in a 26-year-old woman who three 
weeks before had complained of a sensation 
of a veil before the right eye. The left eye 
had been amblyopic since childhood. Vision 
was: R.E., 20/30; L.E., 20/400. The right 
cornea showed an opacity in the inferotem- 
poral quadrant. This lesion had slowly pro- 
gressed centrally. It had been completely 
painless and with no sign of inflammation. 

Dr. Gifford said he thought this opacity 
was an outpouring of exudate on the back of 
the cornea with little involvement of the 
stroma and that the lesion would ultimately 
clear. The etiology was uncertain but it might 
be a tuberculoid reaction. Dr. George Filmer 
suggested an atypical interstital keratitis. 

After dinner Dr. Gifford read an interest- 
ing and well-illustrated paper entitled : “The 
use of deep orbital injections to produce a 
motor block of the extraocular muscles in 
ophthalmic surgery.” 

Thomas M. Van Bergen, 
Recorder. 


NEW YORK SOCIETY 
FOR CLINICAL 
OPHTHALMOLOGY 


March 6, 1950 
Dr. Sipney A. Fox, president 


SOME ASPECTS OF OCULAR SURGERY 


Dr. Joun McLean discussed this subject 
during the instruction period. 


ANGIOMATOSIS RETINAE 


Dr. Ravpu I. Lioyp presented the case of 
a young woman, aged 16 years, who was ad- 
mitted to Dr. Ohly’s clinic at the Brooklyn 
Eye and Ear Hospital, January 6, 1931, and 
who had been kept under observation for 17 
years until November, 1948, She complained 
of poor vision in the left eye (1/60) while 
the right eye was normal. 

The tremendous enlargement of both the 
main temporal arteries and veins indicated a 
free communication between the two vessels 
but too far forward to be seen. The vitreous 
strands showed broad red beads and a single 
angiomatous mesh was seen above the mac- 
ula, which for several years did not change 
in any detail and which must be accepted as 
proof that the anterior communication re- 
lieved the vessels behind that point of any 
dangerous pressure. 

In the first eight months of observation 
the vitreous opacities became very dense and 
prevented easy examination of the fundus. 
One year after the first visit, the “retinitis 
circinata” and the numerous other white 
spots disappeared with a marked increase in 
the vitreous opacities and the deposit on the 
posterior corneal surface. The eye transil- 
luminated perfectly at this time and there- 
after. 

In another year the vitreous opacities 
cleared, the retinal detachment far forward 
on the temporal side was more pronounced 
and new vessels developed from the “bee’s 
nest” previously mentioned and the post- 
corneal deposits had decreased. Iritic adhe- 
sions formed and lens opacities were seen 
at the next visit (March, 1933). In May, 
1934, the lens was so thick that fundus view 
was impossible. By June, 1935, there were 
many iris adhesions with iris bombé and new 
vessels in the iris, but no sign of glaucoma. 
Dr. Lloyd said he saw her last in March, 
1939, at which time the lens was opaque, the 
iris adherent all around with the iris bombé 
but no glaucoma, ‘ 

At the first visit a “bee’s nest” was found 
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in the right eye, placed very like that of the 
left eye but quiet with normal vision. The 
emerging vein was larger than normal, how- 
ever. 

Five months later, white spots like those 
so numerous in the left eye began to appear 
without changing the visual acuity. These 
increased decidedly in the next four months 
and postcorneal deposits were seen. Two 
months later (October, 1931) the angioma 
began to fill out and the afferent and efferent 
vessels were much larger. 

By February, 1932, the white spots had 
reached the macular area and in June of the 
same year had formed a very typical half- 
star figure. The vision had now dropped 
to 10/50, J5. The star figure was complete 
in May, 1933, and the “bee’s nest” had en- 
larged detaching the retina near it. Many 
minute enlargements of the small vessels 
in the macular area, not previously visible, 
could be seen. The vision by this time was 
very poor. 

In July, 1934, the mass in the right eye 
was five diopters higher than the disc, all of 
the “retinitis circinata” previously mentioned 
had disappeared, but the retina external to 
the disc was detached with a semisolid ma- 
terial quite different from that seen in the 
usual retinal detachment. 

In June, 1935 (five years and six months 
after the first observation), the lens became 
cloudy and in another year was opaque with 
an atrophic iris, new vessels, and numerous 
adhesions. In April, 1939, she had bilateral 
nystagmus, tension to the fingers —1, O.U., 
iris bombé, O.U., and deposits on posterior 
corneal surfaces. 

In April, 1941, the patient began to com- 
plain of nausea and vomiting, severe head- 
aches and unsteady gait and was referred to 
Dr. J. Browder who did a posterior fossa 
craniotomy and emptied a cyst in the left 
cerebellum containing 30 to 40 cc. of xantho- 
chromic fluid. A small nodule on the wall 
was removed but no tissue could be found to 
suggest a cause for the cyst. The patient 


made a good recovery. In addition to these 
experiences, the patient was delivered of two 
children by Caesarean section because it was 
not safe to allow her to undergo the strain 
of labor. 

Dr. Evans saw her in November, 1948, at 
which time the tension of the right eye was 
—2, the left, +2. The left eye had been 
damaged by striking against a chair as she 
bent forward. At this last visit both lenses 
were cataractous, the iris was adherent all 
round, and the patient was totally blind. 

Quite a few cases of angiomatosis retinae 
have been presented in the literature but the 
extended observation and the opportunity to 
have paintings made make this case of more 
value. When the mass in the right eye began 
to threaten the vision, X-ray therapy was 
considered but because the lesion was so 
close to the macula it was not attempted. 

The differential diagnosis is not difficult if 
one can find an angioma (“bee’s nest”), as 
in this case, in each eye. If none of these can 
be seen because they are too far forward, 
vessel communication of the congenital type 
must be considered and also the very rare 
forms which may follow blunt trauma ap- 
plied to the eyeball. 

Discussion. Dr. J. Fried mentioned a case 
of von Hippel’s disease, which he presented 
at Mt. Sinai Hospital. He said he had ob- 
served this case for 12 years and, in that 
time, the patient had not developed any com- 
plications, no cataracts or glaucoma. The 
dilated blood vessels and cystic mass re- 
mained steady for 12 years, and no intra- 
cranial complications ever developed. 


NEW MYDRIATIC AND CYCLOPLEGIC DRUG 
(compounp 75 G.T.*) 


Dr. Bruno Priestty and Dr. Myer M. 
MepINE presented a report of compound 75 
G.T., a nonirritating, nontoxic preparation 


*A member of a series of new antispasmodics, 
synthesized by Dr. Gino Treves of the Schieffelin 
Laboratories, belonging chemically to the class of 
basic esters of substituted phenyl acetic acids. 
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which can be used in a concentration of 0.5 
percent. It is fast acting; gives an average 
mydriasis of seven mm. in 30 minutes. In 
the eyes of the in-patients studied it did not 
influence the tension. It deeply affects ac- 
commodation. As a cycloplegic it is more 
effective than homatropine and less pro- 
longed. The results obtained may well indi- 
cate that Compound 75 G.T. can displace 
homatropine, and possible atropine, in the 
practice of refraction. 

Discussion. Dr. Kleefeld asked if the solu- 
tions of homatropine used contained zeph- 
iran, which increases its action. 

Dr. Vesey asked if any studies of the af- 
fect of this drug on the blood vessels had 
been made. 

Dr. Priestiy replied that there were, as 
yet, no studies on its effect on the blood ves- 
sels. He also said that zephiran was used in 
solutions of 1:50,000, which was too little 
to affect the surface tension of the solution, 
and thus increase its effect. 


MUCOCELE OF THE FRONTAL SINUS 


Dr. Daniev Kravitz said that a mucocele 
is an accumulation of mucous secretion with- 
in an accessory sinus with distention of one 
or more of its walls. It most frequently in- 
volves the ethmoid and frontal sinuses. Mu- 
coceles are not common and in the Brooklyn 
Eye and Ear Hospital, only four proved 
cases could be traced in the last 15 years. The 
history is that of a slowly increasing exoph- 
thalmos with displacement of the eye down- 
ward and outward. Trauma seems to play an 
important role in the majority of cases. 
Eventually vision is impaired or lost, due to 
pressure upon and stretching of the optic 
nerve. 

The diagnosis is based on the history, the 
displacement of the eye, and the finding of a 
cystic mass in the region of the upper orbital 
margins near its nasal border, Characteristic 
X-ray pictures show the beaking down of the 
sinus walls, but the X-ray studies are not 
always positive. 


The treatment is surgical and, because of 
the great size mucoceles may attain, early 
diagnosis and early surgery are important. 
The differential diagnosis from orbital tu- 
mors may be difficult. Four cases were cited. 
One case was especially interesting in that 
there were folds of the retina and edema 
of the retina in the macula area. These were 
due to a shortening of the eyeball from pres- 
sure of the mucocele and disappeared after 
operation. The vision improved from 20/70 
to 20/30. 

Discussion. Dr. Lloyd mentioned the im- 
portance of a capable surgeon in this type 
of case, and he also stressed the importance 
of constant drainage of the frontal sinuses in 
order to prevent recurrence. 


PsyYCHIC ELEMENT IN EYE SURGERY 


Dr. Meyer Wiener said that we are be- 
ginning to realize the importance of the 
influence of the autonomic nervous system 
on health and disease; but it is hard to dis- 
miss the thought of bacterial supremacy, and, 
at the same time, give a thought to the in- 
fluence of fear and nervous apprehension on 
letting down the bars to the inroads of patho- 
genic organisms. 

We all know that functional changes tak- 
ing place during fright may give rise to in- 
crease in the blood pressure, elevation of the 
basal metabolism rate, rapid pulse, increase 
in blood sugar, decrease in ascorbic-acid ex- 
cretion, cold sweat, gastrointestinal changes, 
and spasms of the colon, urinary bladder, and 
bronchi. Under emotional stress the tempera- 
ture of the finger tips and toes may drop as 
much as 35 degrees. 

How can all of this affect the results of 
eye surgery; or even any surgery? When 
fear strikes the patient his circulation is im- 
paired, thereby lowering the resistance of 
the tissues to the invasion of pathogenic or- 
ganisms, inviting hemorrhage, and unques- 
tionably delaying healing. 

Dr. Wiener said that he personally had 
observed cases of glaucoma following cata- 
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ract operation, in which there was no loss 
of vitreous, none presenting in the anterior 
chamber, no capsular remains, and no syne- 
chias, in which he was convinced that the 
psychic element of fear played an important 
part. 

Not only do the emotions affect the eye di- 
rectly, but indirectly through other organs. 
Does anyone today doubt the effect of a tense 
nervous temperament on the production or 
progress of gastric or duodenal ulcer ; or the 
effect of a temperamentally high-strung in- 
dividual on coronary thrombosis? One has 
only to look back on the work of the late 
Mark Schoenberg for confirmation of the 
effect of emotions on the production or ex- 
acerbation of glaucoma for confirmation of 
this. His views were not too seriously re- 
ceived at the time. 

We have concrete evidence that changes in 
the blood vessels, gastric secretions, humoral 
and hormonal regulations occur through the 
emotions of fear, anxiety, depression, and 
anger, leading at first to functional disturb- 
ance but later to irreversible structural 
changes. 

It is not intended that the impression 
should be gained that the psychic element 
even plays a major role in the process of sur- 
gical healing. Dr. Wiener said that he did 
have the desire to inculcate the thought that 
it is a factor to be considered ; that it usually 
is not so regarded and that it must be kept 
in mind. 

Discussion. Dr. Raymond Meek said that, 
due to Dr. Wiener’s great experience in the 
field of ocular surgery, we must all consider 
carefully his views. 

Dr. Fried said that he was greatly im- 
pressed by Dr. Wiener’s paper, and he added 
that there is usually a considerable difference 
in the rate of healing of those patients cared 
for by internes or resident, and those patients 
cared for personally by their own physicians. 

Dr. Wiener said that the after-care of the 
patient is very important in obtaining the best 
possible results of surgery. He said that he 


made it a point to visit each patient after 
surgery to reassure the patient. 
Bernard Kronenberg, 
Recording Secretary. 


PITTSBURGH 
OPHTHALMOLOGICAL 
SOCIETY 


March 27, 1950 
Dr. J. S. Plumer, presiding 


EFrects OF GLOVE POWDER ON THE EYE 


Dr. Jay Linn, Jr., recounted the history 
of glove powder. Lycopodium spores, talcum 
powder, potassium bitartrate, treated starch 
and Biosorb are among the commonest agents 
which have been used as glove powders. 

By injection into the anterior chambers of 
rabbits, Doctor Linn and Doctor Ozment 
compared the effect of potassium bitartrate 
and Biosorb with tale to determine which is 
safest for ophthalmic surgery. 

Tale caused destructive granulomas in all 
cases. Biosorb caused granulomatous reaction 
of less severe nature. There was no reaction 
from: potassium bitartrate in one-percent con- 
centration but it is not ideal because of its 
physical qualities. 


EFFECTS OF INJECTION OF HYALURONIDASE 
INTO ANTERIOR CHAMBER 


Dr. T. L. Ozmenr stated that hyaluronic 
acid is a mucopolysaccharide of the inter- 
cellular ground substance which binds water 
and holds cells together in gelatinous me- 
dium. It is important in the transfer of water 
and metabolites. Hyaluronidase is an enzyme 
which depolymerizes hyaluronic acid and 
hyaluronosulfuric acid. 

Injection into the anterior chamber of rab- 
bits in 10 times the concentration used-in hu- 
mans causes clouding of the cornea, kera- 
tectasia, and iritis. 

C. William Weisser, 
Recorder. 
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LOS ANGELES 
OPHTHALMOLOGICAL 
SOCIETY 


March 2, 1950 
Dr. Deane C. HARTMAN, chairman 


NEWEST RESEARCH RESULTS IN SPACE PER- 
CEPTION 


Dr. Pau Borper spoke of recent studies 
in the field of binocular spacial perception 
and presented a theory which may serve as a 
basis for further research. 

We recall that space may be recognized by 
actual measurements, a method which is ac- 
curate and independent of the observer. In 
contradistinction to physical space we per- 
ceive space visually as having size, shape and 
position. The accuracy depends upon factors 
of visual status and is relative. The question 
of a mathematical relationship between 
physical and visual space has been the pur- 
pose of these recent studies. 

We are led to believe that visual space is 
an exact replica of physical space and that 
we see objects as they are. That this is not 
always so is proven by many things. We 
know that the stars do not appear in their 
proper size and position. Railroad tracks ap- 
pear to converge. The size of objects seen 
may not be proportional to the size of the 
retinal image. As a man walks away his size 
appears constant for a time whereas at two 
yards it should be half the size it was at one 
yard. A painting as an artist perceives the 
landscape is esthetically more pleasing than 
a photograph because the object sizes are 
“more natural.” 

Helmholtz noted that vertical threads ar- 
ranged by an observer to form a frontal 
plane formed a curved surface which is the 
frontal plane horopter and varies with the 
object distance. From this we find that, in 
visual space, the straight may actually be 
curved, Thus the shortest distance in visual 
space is not a straight line in a physical 
space. Further studies used rows of lights 
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arranged to appear either parallel or in rows 
of equidistant pairs. This resulted in unlike 
hyperbolic curved lines. Thus in visual space 
parallel lines are not equivalent to equidistant 
lines. Geometry applies in visual space which 
differs from Euclidian geometry where 
paralleled lines are equidistant. 

Ames constructed rooms with distorted 
straight or curved walls and windows. These 
all looked exactly alike from a given obser- 
vation point. With this and similar experi- 
ments he showed that visual sensations were 
dependent upon the observer’s experience 
and other subjective elements. 

Luneberg believes there are constant ele- 
ments in binocular visual sensations, espe- 
cially those influencing qualities of form 
and localization. He used isolated experi- 
ments and ruled out factors except the ability 
to see. The observer judged equal distances 
between three light points. These points were 
laid out on different Vieth Mueller circles. 
From these measurements two parameters 
could be quickly calculated for any person. 
Having determined an individual’s constants, 
K and.¢, we know the nature of his visual 
space. 

Knowing this we should be able to inter- 
pret how the visual space is affected by age, 
refractive error, orthoptic training, and ex- 
periences. It is probable that success or fail- 
ure in certain technical abilities depends upen 
visual skills which are measurable with con- 
stants. This metric also provides a theoreti- 
cal basis for investigation of binocular opti- 
cal instruments such as range finders and 
field glasses. Here more accurate relation- 
ship between visual and physical space can 
be achieved. 


EFFECTS OF ULTRAVIOLET RADIATION 


Dr. Paut Boeper spoke of the effect of 
ultraviolet on the human eye. During the 
war it was found that large doses of sunlight 
reduced visual sensitivity in night duties. 
E. Wolf has shown that the radiations 315 to 
400 w are responsible and that the eye trans- 
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mits only one percent of radiation below 
365. This is measured by dark adaptation 
of the human eye after preéxposure to radia- 
tions with various filters. These tests have 
shown that ultraviolet has an effect on both 
rod and cone vision. Further studies show 
that a very short exposure to ultraviolet 
radiation can produce a prolonged effect; a 
two-minute exposure lasts one hour. 

Tests made using television screen, light 
from fluorescent lamps reflected by white 
paper, and auto headlights all show noticeable 
and measurable changes. Dr. Boeder thinks 
it is advisable to prevent exposure to radia- 
tions below 365 » by use of filters. This is 
not accomplished by crown glass but by a 
light neutral filter. 

Orwyn H. Ellis, 
Recorder. 


OPHTHALMOLOGICAL 
SOCIETY OF 
MADRiD 


February 24, 1950 


SUBLUXATED LENS HALF-EMBEDDED IN PUPIL 


Dr. Marin Amat presented the case of a 
57-year-old man who was operated on for 
cataract of the right eye eight years ago 
(total extraction) with perfect results. At 
that time there was an incipient cataract in 
the left eye which progressed and became 
total two years ago, causing complete loss of 
vision in the eye. 

About a year ago and for no apparent rea- 
son the left eye became very painful; there 
was marked lacrimation and the patient noted 
that he could see only a little with the eye. A 
day later the pains and lacrimation subsided 
and the patient had no further complaints. On 
February 17, 1950, he came to the clinic. His 
left eye showed a subluxated cataractous 
lens, half of it obliquely embedded in the 
lower part of the pupil, giving the appear- 
ance of a horizontal cleft. 

The amber color of the cataract gave the 
appearance of a spot of oil in the lower half 
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of the anterior chamber. Vision was fingers 
at 30 cm. and the ocular tension was 30 mm. 
Hg. Otherwise, the eye appeared entirely 
normal, 

This fact, as well as the unusual displace- 
ment of the lens, intermediate between sub- 
luxation and complete luxation in the ante- 
rior chamber, is the reason for this presenta- 
tion before operation to remove the lens by 
an inferior corneal incision. 


PROVOKED PERMANENT OCULAR DIVERGENCE 


Dr. Marin Amat presented the case of a 
17-year-old unmarried girl, who came to the 
clinic on February 15, 1950, showing a very 
strong divergence of both eyes, especially of 
the left eye, in fact a true divergent strabis- 
mus. The right eye showed a very large angle 
alpha, about 10 degrees, which also gave the 
impression of slight divergent squint. By 
contrast, the visual acuity, pupillary reflexes, 
refraction, accommodation, and visual fields 
were normal in both eyes. The ocular motility 
of each eye was normal. The patient had no 
visual complaints, came in only for the dis- 
figuring appearance. 

The interesting feature of this case is the 
history as given by the family; they claimed 
that the condition was produced voluntarily 
by the patient. Without conceding any im- 
portance to this history, the presence of 
divergent strabismus in an emmetrope, a 
complication very rare by itself, and the im- 
possibility of including this case among those 
of paralysis of convergence in any of its two 
varieties (paralysis of convergence and those 
of the vertical movements, or paralysis of 
convergence and of its associated functions ) 
raise the question—is it possible that this 
clinical picture could have been produced 
voluntarily by the patient ? 

We know that it is possible to provoke the 
most varied eye movements, from nystagmus 
to the rarest motor synergism as shown by 
the inverse Bell phenomenon. In my opinion 
this etiology is possible here, assuming that 
ocular divergence is an active function and 
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not merely an inhibition of convergence as 
others believe. 

Discussion. Dr. Carreras Matas: One ex- 
planation for this divergent strabismus may 
be the large separation of the globes from 
one another. Binocular vision was possible 
only by an exaggerated and interrupted con- 
vergence power. At times the internal rectus 
muscles became fatigued and relaxed, then 
the patient instinctively reverted to seeing 
with one eye, the other eye being turned 
way out by the preponderant action of the 
rectus externus. Thus, because of a peculiar 
anatomic disposition, I believe this patient 
had the faculty of voluntarily provoking the 
divergence and in this way finally acquired 
this permanent divergent squint. 

Dr. Mario Estaban : The case presented by 
Dr. Marin Amat has great interest. In the 
clinical history we do not find any of the fac- 
tors which usually interfere with fusion 
(anisometropia, opacities of the refractive 
media, and so forth). On the other hand 
there is the history that the patient amused 
herself by voluntarily causing a divergence 
of the eyes. 

By such exercise one can develop a physio- 
logic binocular alternation—a condition so 
ably described by Diaz Caneja—which will 
not damage the fusion faculty with which it 
is really not in conflict, since one of the 
images on the temporal retina is completely 
inhibited. We see such inhibition in our use 
of the monocular microscope, ophthalmo- 
scope, and so forth, where, although both 
eyes are open, the image in the nonviewing 
eye is excluded from consciousness. 

The ,ossibility is that adequate practice 
to ignore the fusion faculty, during the pe- 
riod when the latter was just developing and 
its mechanism was still labile, could lead to 
completely alternating vision, such as this 
patient has, in view of the fact that she has 
normal vision in each eye, and no diplopia 
in spite of the strabismus. 

Joseph I. Pascal, 
Translator. 


MEMPHIS SOCIETY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


January 10, 1950 


MUCOCARCINOMA 

Dr. Witt1aAM F. Murrau reported the 
case of a 57-year-old white woman. The his- 
tory is a little indefinite since this patient has 
not been normal mentally for some years. 
Information obtained from her and her 
none-too-intelligent husband and a friend, 
who was trying to see that the patient got 
medical attention, was that she had a growth 
beneath her left upper lid which had been 
present for three years. Two years previ- 
ouly it had been burned off by a general 
physician but it had recurred and had gradu- 
ally increased in size. 

Examination. Vision could not be obtained 
due to patient’s mentally incompetent condi- 
tion. The right eye was externally normal; 
disc and macula seemed to be clear and 
normal. The left eye showed a large, irregu- 
lar, granulomatous, firm, nodular, pinkish- 
yellow, almond-shaped mass measuring ap- 
proximately 2 by 1.5 by 1.0 cm. It was at- 
tached by a 1.0 by 1.5-cm. stump to the under 
tarsal surface of the left upper lid. The 
cornea was rather hazy and cloudy and the 
disc and macula could only be seen very 
hazily. 

It was felt that this was a granulomatous 
lesion and should be excised. The following 
day, under local anesthesia, this lesion was 
removed and approximately one cm. of the 
lid (in the center where the mass was at- 
tached) was removed by an inverted “V” 
type resection. The lid margin and the skin 
and tarsal surface were brought together and 
sutured without a graft being necessary to 
close the defect. A moderate pressure dress- 
ing was applied. 

The patient removed this during the night, 
however, and considerable ecchymosis of the 
lids followed but the incision edges remained 
in apposition and in one week’s time firm 
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healing had occurred ; two weeks postopera- 
tively there was practically no scar visible. 

The pathologic report was mucocarcinoma, 
grade II malignancy. A report from the 
Army Institute of Pathology to which the 
formalin-fixed half of the specimen was sent 
was that it was carcinoma arising from the 
meibomian glands and that it was very prob- 
able that all of the tumor had not been re- 
moved surgically. 

The patient was referred to West Ten- 
nessee Cancer Clinic as soon as the pathologic 
report was received. No immediate treatment 
was given but the patient was to be observed 
for any new growth of the tumor. 


EPITHELIAL TUMOR OF CILIARY BODY 


Dr. Cuartes M. KiNG reported a case of 
hyperplasia of the ciliary epithelium in 
W. H. G., a white woman, aged 55 years, 
who had been under ocular observation for 
20 years by her ophthalmologist. Nothing 
more than an occasional acute conjunctivitis 
had been present until she presented herself 
in January, 1941, because of decreased vision 
in the right eye. Corrected vision at that time 
was: R.E., 20/25, Jl; L.E., 20/20, Jl. There 
was an opacification of the right lens at the 
superior pole and limited to the peripheral 
region. General physical examination, includ- 
ing basal metabolism rate, blood calcium 
determination, and stool examination, was 
not contributory. 

By August, 1942, corrected vision was: 
R.E., 20/40 and the lens changes were more 
marked, especially in the posterior capsule 
area at superior pole. Vision rapidly failed 
in the right eye and by August, 1943, it was 
limited to moving objects. Good light projec- 
tion was present. Vision in left eye was still 
correctible to 20/20, J1. 

In October, 1945, the cataract was mature, 
and vision was limited to light projection and 
perception. On March 12, 1946, an extracap- 
sular combined extraction was done. The an- 
terior chamber was noted to be shallow at the 
upper pole before the corneal section was 


made. The postoperative course was com- 
plicated by a small amount of hyphemia 
which was completely absorbed in four days. 

On March 27, 1946 (two weeks postopera- 
tively), the patient had a sudden onset of 
pain in the eye. A definite mass was noted at 
the 12-o'clock position in the region of the 
ciliary body and in the area of the surgical 
coloboma. Pain was controlled by atropine. 
Consultation by Dr. E. C. Ellett was re- 
quested, and on April 18, 1946, he concurred 
in the advisability of enucleation because of 
an intraocular tumor, possibly a malignant 
one. Enucleation was done on April 23, 1946, 
with no postoperative complications. Now, 
four years later, the patient is apparently in 
good health and vision in the left eye remains 
normal. 

A specimen sent to the Army Institute of 
Pathology was reported : 

Gross—A pale ovoid mass, measuring 7.5 
by 5.0 mm. and arising at the limbus, pro- 
trudes into the vitreous chamber. 

Microscopic—A round mass of cells re- 
places the ciliary body on one side. The char- 
acteristic cell is columnar with abundant 
cytoplasm and a pale oval nucleolated nu- 
cleus varying somewhat in size. Mitotic fig- 
ures are not seen. The cells are disposed in 
fasciculi and pseudo-acini and a fine connec- 
tive-tissue stroma simulates a basement 
membrane. There was little anaplasia. On the 
same side as the tumor, the scar of an opera- 
tive wound of the cornea and iris is seen at 
the limbus. There is a peripheral anterior 
synechia and the iris and ciliary body are in- 
filtrated with lymphocytes and plasma cells. 
Ciliary processes are hyalinized. The lens 
capsule and degenerated lens substance are 
noted behind the iris. 

Diagnosis—Hyperplasia of the ciliary epi- 
thelium. This appears to be a case of hyper- 
plasia of the ciliary epithelium similar to that 
of Keyes and Moore. The proliferation has 
reached neoplastic proportions and may be 
considered a benign tumor of the ciliary epi- 
thelium. 
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According to Keyes and Moore (Arch. 
Ophth., 19:39-46 [Jan.], 1938): “The new 
growth is possibly a more extensive form of 
the small benign epithelial tumor of the 
ciliary body of Fuchs, first reported by him 
in 1883 and since found in various forms by 
other investigators. The majority of these 
tumors reported have been observed acci- 
dentally at autopsy or in eyes removed for 
causes other than the tumor. With few ex- 
ceptions the tumor was present only in the 
eyes of persons over 50 years of age. A few 
cases of tumor of ciliary epithelium have 
been reported in young persons pervious to 
removal of the eye. Green reported one in a 
10-year-old girl, and Hine reported one in a 
28-year-old soldier. Opacities of the crystal- 
line lens were present in all instances.” 

J. A. C. Wadsworth (Am. J. Ophth., 32: 
1487 | Nov.], 1949) classifies these tumors 
according to: “(1) Cell morphology, (2) 
age of patient, (3) extent of growth, (4) 
significant past history. The more differen- 
tiated cells are seen in adults around the age 
of 50 years. The large majority have no 
clinical signs and symptoms referable to the 
presence of an intraocular new growth,” 

Nordmanns’s classification: A. Benign (1. 
hyperplasia, 2. benign epithelioma [adeno- 
ma]); B. Malignant (1. embryonic type, 
2. adult type). 
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As for the hyperplastic change itself, Salz- 
mann states: “The simple hyperplasia of 
ciliary epithelium may form cell masses re- 
sembling a small neoplasm. Such growths 
usually extend toward the interior of the 
globe and they do not penetrate into the ciliary 
processes or ciliary body proper. The ar- 
rangement of the cells is usually irregular 
with no evidence of typical organization of 
the elements. For the most part the hyper- 
plasia involves the region of the ciliary 
processes but frequently long strands and 
fingerlike formations may extend from the 
pars plana.” 

This case is of interest in that lens changes 
were apparent in the sector adjacent to the 
neoplasm, and were observed long before the 
neoplasm became of sufficient size to be evi- 
dent in the usual type of examination. It 
also emphasizes the difficulty in differentia- 
tion of malignant and nonmalignant rfeo- 
plasms from a clinical standpoint. In retro- 
spect, we have an eye which need not have 
been removed since it would have not en- 
dangered the patient’s life. However, until 
other means are available for differentiation 
between benign and malignant tumors, enu- 
cleation is justified. 


Daniel F. Fisher, 
Recorder for Eye Section. 


OPHTHALMIC MINIATURE 


There is a motion of the eye-ball, which, from its rapidity, has escaped 
observation. At the instant in which the eye-lids are closed, the eye-ball 
makes a movement which raises the cornea under the upper eye-lid. . . . 
This change of the position of the eye-ball takes place during the most 
rapid winking motions of the eye-lids. When a dog was deprived of the 
power of closing the eye-lids of one eye by the division of the nerve of 
the eye-lids, the eye did not cease to turn up when he was threatened, 
and when he winked with the eye-lids of the other side. 


Charles Bell, 1823. 
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THE USE OF 
CORTISONE AND ACTH 


When newly discovered therapeutic agents 
or drugs are made available for general use 
there is a tendency for their widespread em- 
ployment in all diseased processes irrespec- 
tive of whether or not they are indicated. In 
the past this has resulted in some undesirable 
and, at times, disastrous results, 

This point is well illustrated by the history 
of the use of the antibiotics. The early, in- 
discriminate topical use of these agents over 


a long period of time and often in inadequate 
doses resulted in sensitization of the patient 
to the drug so that, at a later time when the 
drug was essential for the preservation of 
life, it could not be used and, in a few in- 
stances when it was used, resulted in the 
death of the patient. 

In addition, the improper use of the anti- 
biotics has developed resistant strains of 
organisms that formerly were easily con- 
trolled by these agents. Two years ago one 
of the research workers in the field of the 
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antibiotics told a friend that with penicillin 
available to everyone in Great Britain with- 
out charge he felt certain that it was only a 
question of time until this improper use of 
the antibiotics with resultant development of 
resistant strains of organisms would result 
in disaster. He felt that, under these condi- 
tions, the time would come when an epidemic 
would develop because of the fact that the 
antibiotics would no longer be effective. One 
wonders whether the present severe epidemic 
of influenza in Great Britain with its high 
death rate is a result of this indiscriminate 
use of antibiotics. 

Cortisone and ACTH are now available to 
everyone and are being used in almost every 
ocular disease, often by men who have no 
conception of their action or the dangers in- 
volved in their use. 

Puntenney in this lectures at the Mid- 
winter Course of the Los Angeles Research 
Study Club emphasized that these thera- 
peutic agents often act as barriers between 
the disease process and the ocular tissues and 
that their use gives us time to find and cor- 
rect the underlying cause. That this is done 
is most essential as the drugs can be con- 
tinued for only a given time and unless the 
cause is corrected their withdrawal permits 
the attacking forces to strike with greater 
vigor than before and is often followed by 
disastrous results. 

With the publication of Reese’s Proctor 
Lecture which describes his use of these 
agents in retrolental fibroplasia there will 
undoubtedly be many instances of its im- 
proper use. It is to be remembered that, dur- 
ing the time of treatment, all growth ceases 
and untoward systemic reactions may result. 
Therefore the treatment of this condition 
should be undertaken only under careful 
hospital control by a pediatrician interested 
in and thoroughly familiar with the drug. In 
retrolental fibroplasia the treatment is ap- 
parently effective only in the early stages be- 
fore the process becomes irreversible, so that 
the use of ACTH in well-advanced cases is 
not only unwarranted but to be severely con- 


demned, One is not justified in subjecting 
the infant to the grave danger involved when’ 
it has been shown the treatment is of no 
avail once the process had advanced to the 
irreversible stage. 

Cortisone and ACTH have been used in 
the attempted treatment of degenerative 
lesions, Anyone familiar with their action 
realizes that in these conditions they have no 
effect and subject the patient to needless 
danger. 

There are some indications that the pro- 
longed use of these drugs even in small doses 
may have some undesirable after effects. Un- 
til this is better known or understood, the 
prolonged use should be only in the hands 
of those familiar with and intensely inter- 
ested in these therapeutic agents. 

Indications are that the topical use of these 
drugs may be effective in many ocular condi- 
tions and that the topical use offers little or 
no danger. 

It is hoped that this brief editorial may 
make more ophthalmologists conscious of the 
danger involved in the use of cortisone and 
ACTH and make them realize the mode of 
action. In addition, the use of the drugs 
should be limited to the conditions where it 
is definitely indicated. In infants for whom 
the danger is particularly great the use of 
these agents should be undertaken only 
under most careful hospital observation and 
control. 

Frederick C. Cordes. 


OPHTHALMOLOGY AND THE U.S.P. 


The rapid changes in the ophthalmologist’s 
therapeutic armamentarium during the past 
decade, the widespread interest in the de- 
velopment of an increasing array of new 
products, and the scientific attempt to ra- 
tionalize treatment on a pathologic and 
pharmacologic basis draw attention to the 
importance of the proper standardization of 
drugs. The implicit confidence of the physi- 
cian in the quality of a prescribed prepara- 
tion reflects the integrity of the pharmaceuti- 


4 
| 
| 
a | 
| | 


638 


cal profession, both manufacturing and dis- 
pensing, and the high standards which have 
been established as a guide to these agencies. 

Of the two official agencies, the United 
States Pharmacopeia and the National 
Formulary, which have been responsible for 
accurate drug standardization, the former is 
of the greater interest to the physician, since 
it exercises a greater selectivity of drugs on 
the basis of proved therapeutic worth. 

The first edition of the Pharmacopeia was 
issued in 1820, following a meeting of the 
first pharmacopeial convention earlier in that 
year. Such conventions have been held every 
10 years with representatives from medical 
schools, medical societies, and various 
pharmaceutical and chemical agencies attend- 
ing. 

Formerly a new edition of the Phar- 
macopeia appeared every 10 years but the 
revolutionary progress in therapeutics has 
brought about more frequent revisions. The 
last edition (14th revision) appeared in 1950 
and the next will be issued in 1955. 

The publication of the volume is under 
the supervision of a board of trustees but 
the actual work is done by a revision com- 
mittee serving for a 10-year period. The 
Subcommittee on Scope, consisting entirely 
of physicians, decides what drugs shall be in- 
cluded in the Pharmacopeia. With the as- 
sistance of various subcommittees, a mono- 
graph is then prepared in detail on each 
product as to its properties and standards of 
preparation and assay. 

The Nation Formulary, first issued in 
1888, operates in a similar fashion but is 
under the direction and control of the Ameri- 
can Pharmaceutical Association, does not 
include physicians on its committees, and 
lists many products widely prescribed but 
possessed of doubtful therapeutic value. 

It is to be emphasized that both the 
Pharmacopeia and the National Formulary 
are recognized by the Food and Drug Act of 
1906 as official compendia and that most 
States have given them legal recognition. Al- 
though State laws require that the latest 
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editions of these books be on hand in every 
pharmacy, their greatest importance today 
lies in the establishment of standards mostly 
applicable to the manufacturing pharma- 
ceutical house, since druggists receive most 
preparations in form ready for dispensing. 

Ophthalmic products have not been ade- 
quately represented in past editions of the 
Pharmacopeia. Prior to 1950 no ophthal- 
mologist had been a member of the revision 
committee, but the present committee has 
representatives of each of the major special- 
ties, including ophthalmology. Assisting the 
ophthalmic representative, who is W. A. 
Mann, is an advisory panel to which have 
been appointed Dr. Derrick Vail, Dr. Ken- 
neth Swan, Dr. James H. Allen, Dr. Irving 
Leopold, and Dr. Peter Kronfeld, 

On the basis of a questionnaire sent to 60 
representative ophthalmologists throughout 
the United States the advisory panel will 
recommend to the revision committee the in- 
clusion or exclusion of various drugs. It is 
hoped that, in this way, our specialty will 
have a more adequate representation of 
those products which we believe to be of 
greatest value in ophthalmology, and better 
protection as to their integrity will thus be 
assured. 

William A. Mann. 


OBITUARY 

WILEY ROSS BUFFINGTON, M.D. 

On November 30, 1950, Dr. Wiley Ross 
Buffington died, at the age of 75 years. He 
had been professor of ophthalmology at the 
Tulane Medical School for 14 years (1926- 
1940), the surgeon in charge of the Eye De- 
partment of the New Orleans Eye, Ear, 
Nose, and Throat Hospital for 30 years 
(1920-1950), and was consultant in ophthal- 
mology at Charity Hospital and at the 
Marine Hospital in New Orleans. He was 
very active in the Southern Medical Associa- 
tion and the Louisiana State Medical Society, 
among the many medical organizations to 
which he belonged. 
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During these many years of constant and 
unremitting service, rarely broken into by 
vacations, Dr. Buffington became one of the 
South’s most outstanding and _ inspiring 
teachers of ophthalmology. He gave a great 
deal of his time in personal instruction to 
senior medical students in the charity eye 
clinics and his example influenced many to 
follow the speciality of ophthalmology. His 
greatest teaching delight was in instructing 
graduate students in ophthalmology, many 
of whom he took in hand and helped to 
achieve much more than they would have 
without his encouragement. Not only did he 
stimulate all students to achieve in ophthal- 
mology, but to serve unselfishly and fulfill 
the highest ideals of the medical profession. 

Dr. Buffington was a small, quick man 
with penetrating grayish blue eyes, whose 
mien was so friendly that both millionaire 
and newsboy would immediately begin a 
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conversation with him. Like other great men 
he was humble, and avoided affectation. He 
was outspokenly critical of inability in high 
office. Possessed of a well-developed sense of 
humor, he would make sly comments on his 
assistant’s mistakes, too clever for the 
patients to understand but so that the as- 
sistant would know better next time. 

As a consultant he was unexcelled. Even 
when the referring doctor had completely 
missed the diagnosis or recommended incor- 
rect management, Dr. Buffington approached 
the matter in such a way that the patient’s 
confidence in the referring doctor was not 
lessened, yet at the same time the patient 
received the proper diagnosis and treatment 
without delay. Often a referring ophthal- 
mologist would ask for and receive a short 
extemporaneous lecture with illustrative 
cases on the particular subject. 

He was the eldest of 11 children and his 
boyhood was spent in arduous duties on a 
small Arkansas farm. It was necessary for 
him to finance his own premedical and medi- 
cal education and, in 1899, he received his 
M.D. degree from the Tulane University 
School of Medicine. His first position was 
contract surgeon for a sawmill at Harlow, 
Arkansas; then he interned at Shreveport, 
Louisiana, and later practiced at Yellow 
Pine, Louisiana. He took graduate surgery 
at the Chicago Polyclinic in 1908 and then 
practiced surgery at Rochelle, Louisiana. In 
early 1917, he moved to New Orleans and 
began the study of ophthalmology, When 
war came, he volunteered at the age of 42 
years, and served as battalion surgeon in 
combat for many months, engaging in the 
Battle of the Marne, and the Battle of the 
Meuse Argonne. 

After the war, he returned to New 
Orleans and entered the practice of ophthal- 
mology with Dr. Henry B. Bruns, who was 
then the professor of ophthalmology at 
Tulane. Because of his early medical ex- 
periences, he always remained interested 
in ophthalmic problems of the eye, ear, nose, 
and throat specialist in small towns, and 
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spared himself in no way to help them and 
their patients. 

In 1927, he married Miss Rowena Morri- 
son, an unusually helpful, devoted, and lov- 
ing wife. At night, Dr. Buffington would 
retire and then dictate his records and letters 
to physicians about the day’s cases to her. He 
possessed prodigious energy, working from 
early morning until very late, and the pa- 
tients who managed to get into his waiting 
room before the door was locked at five P.M. 
would often keep him until seven or eight 
o'clock. His junior assistants managed to 
keep up with him only by continually re- 
minding themselves that they at 25 years 
should have the physical endurance that he 
had at 70 years. 

Although death came as a relief from pain 
and suffering, his loss is felt acutely by his 
family, his intimate friends and associates, 
and hundreds of doctors over the South and 
nation who remembered him as the wise and 
unassuming doctor who taught them “the 
eye.” 

Time will not dim the memory of the les- 
sons that “ole Buff” taught! 

Alston Callahan. 


CORRESPONDENCE 
GLAUCOMA OF EPIDEMIC DROPSY 
Editor, 
American Journal of Ophthalmology : 


Looking through large numbers of refer- 
ences to, and reviews of, researches on glau- 
coma, embracing the postwar period, it is 
somewhat surprising to find that apparently 
little attention has been paid to the glaucoma 
of epidemic dropsy. 

One is inclined to sympathize with the plea 
of Blake (Tr. Am. Ophth, Soc., 47 :324-335, 
1949) for subsidized organized research in 
the various fields of disturbed physiology 
which result in ocular hypertension. In epi- 
demic dropsy there is such a field par excel- 
lence. 


CORRESPONDENCE 


This type of glaucoma was first recognized 
by Maynard in Calcutta in 1908. Since his 
time, many ophthalmologists of the Calcutta 
school have added to our knowledge of the 
condition. The clinical features, signs, symp- 
toms, etiology, and treatment have been dis- 
cussed at one time or another, in various 
places, by workers such as Coppinger, Kir- 
wan, Mukerjee, Bhaduri, and Dutt. 

The importance of the condition in Bengal 
may be judged from figures given by some 
of these observers in the Proceedings of the 
All India Ophthalmological Society for 1933, 
1935, and 1936. 

For example, S. C. Dutt (1935) records 
that, in the Calcutta Medical College Eye 
Infirmary (140 beds), 446 cases of glau- 
coma were treated in the first quarter of 
that year. He compares this figure with the 
number of glaucoma cases recorded at Moor- 
fields in the five years 1928-1932, namely 
519. 

The same author (Proc. All India Ophth. 
Soc., 1936) states that in one Calcutta eye 
hospital the number of glaucoma operations 
in 1935 was, 1,045, and in part of 1936, a 
thousand cases were dealt with. These were 
of course epidemic years, and the large num- 
bers were presumably due to the high per- 
centage of epidemic dropsy glaucoma cases. 

Here then we have a_ well-recognized, 
generalized disease in which simple, noncon- 
gestive glaucoma—of an anterior segment 
type (deep anterior chamber), associated 
with exceedingly high intraocular pressure 
and unresponsive to miotics, is a most im- 
portant feature. 

The course of the disease determines the 
course of the glaucoma. The glaucomatous 
process is reversible. If the disease gets 
better, the glaucoma disappears; unless the 
prolonged high tension has actually damaged 
the fields or the vision; the eye returns to 
normal. 

To avoid the ill effects of high tension, in- 
cluding blindness, decompression was fre- 
quently employed, since in those days the 
cause of the disease was not known with 
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certainty. Patients were, however, enjoined 
not to use rice or mustard oil. They were 
advised, if possible, to leave the affected 
area, 

Today, it seems definitely established that 
epidemic dropsy is due to contamination of 
mustard oil (a regular ingredient of the 
Bengali diet), with oil of the seeds of the 
Mexican poppy, Argemone Mexicana. These 
seeds get mixed with the mustard seed, so 
the mustard oil contains the toxic oil as well. 

With the facilities for experimental re- 
search which are now available, the investi- 
gation of such an established sequence as 
we find in epidemic dropsy may elucidate a 
mechanism whereby the ingestion of a 
known toxin is productive of abnormally 
high intraocular pressure. In this direction a 
lead may well be obtained as to the nature 
and method of production of other types of 
chronic primary glaucoma. 

I have suggested more than once in the 
past 15 years that the study of epidemic 
dropsy glaucoma might afford a key to some 
of our glaucoma problems. Now that we 
know the part played by Argemone Mexi- 
cana the suggestion is perhaps worth repeat- 
ing. 

(Signed) Robert E, Wright,* 
Fleet, Hants, England. 


* Late of the Government Ophthalmic Hospital, 
Madras. 


UNIFORM VISUAL FIELDS 
Editor, 
American Journal of Ophthalmology : 

In the several articles on glaucoma in the 
September, 1950, issue of the JouRNAL, one 
finds records of visual-field studies included 
which unfortunately do not follow a uniform 
method of recording. Dr. Wood uses the 
anatomic method so that right and left refer 
to the patient’s right and left. Dr. Posner 
and Dr. Schlossman use the physiologic or 
ophthalmic method where right and left 
refer to the examiner’s right and left as he 
identifies himself with the patient. Further 


on Dr. Joy, in his article, reverts again to 
the anatomic method. 

Would it not be advantageous to standard- 
ize the use of one system and thus make it 
easier to follow and visualize the visual-field 
records reported by different authors ? 

(Signed) J. I. Pascal, 
New York. 


A COMMON SCIENTIFIC LANGUAGE 
Editor, 
American Journal of Ophthalmology : 

Latin became discarded as the interna- 
tional language of science when the scientists 
of the world started to use their individual 
languages. This was unfortunate for the 
savants of the smaller nations since many 
of their important works remained thus un- 
known to their confreres of other countries. 
When the Scandinavian medical journals 
were combined into the Acta Scandinavicae, 
it was consequently decided that all contribu- 
tions should be written in English, German, 
or French, But since the majority of 
Scandinavian doctors had studied in Ger- 
many the relatively few who wrote in 
French or English were not read by most of 
their own countrymen. 

The situation would be simplified if one 
living language only were given international 
status. English is the logical choice—as it is 
used most extensively, has a simple gram- 
mar, and is the most concise. A treatise of 
equal length written in English, Spanish, and 
French—the official languages of the Inter- 
national Congress of Ophthalmology at Lon- 
don in 1950—would comprise 200,000, 
205,300 and 257,400 words respectively. I 
am happy to learn that the idea has already 
taken root. The distinguished Swiss ophthal- 
mologist, A. Franceschetti, informed me 
that, at the International Congress of 
Genetics at Stockholm in 1949, English was 
the sole official language. 

(Signed) Georg W. Keyser, 
Oslo, Norway. 
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BOOK REVIEWS 
Eye Surcery. By H. B. Stallard. Baltimore, 

The Williams & Wilkins Company, 1950. 

Second edition. Clothbound, 667 pages, 

550 figures, Price : $9.50. 

The second edition of this very excellent 
textbook on surgery of the eye has been re- 
vised and enlarged, the number of pages hav- 
ing been increased by 223 and the illustra- 
tions by 212. Apparently the author was 
mindful of criticisms expressed in reviews 
of the first edition and has rewritten parts 
of this edition with those criticisms in mind. 
The result is a good description of standard 
ophthalmic surgical practice. 

The language is simple and direct and 
makes for pleasurable reading. Included are 
many details of the operations which are not 
usually mentioned in similar texts, but which 
clarify the procedures and which mark the 
author as an excellent teacher. An interest- 
ing and useful feature is a detailed listing 
of the anesthesia and instruments used in 
each procedure, 

The index, always an important part of 
such a text, is quite complete and arranged 
for easy reference. The author has drawn 
most of the illustrations himself and, since 
frequently each step is portrayed, the opera- 
tions are visualized quite readily. 

The chapter on the eyelids and recon- 
structive surgery is especially interesting be- 
cause of the importance of this subject in 
this day of automobile and battle casualties 
and because of the author’s extensive experi- 
ence in World War II. His detailed descrip- 
tions make what are ordinarily considered 
difficult procedures appear rather simple. 

Since apparently there are described only 
procedures which the author used, omitted 
from the text are many operations which 
others have found quite useful. This was 
probably necessary because of size limita- 
tions and method of approach, but there are 
enough alternatives to cover the field ade- 
quately and well. It can be recommended 


highly for both the resident in ophthalmol- 
ogy and the ophthalmic surgeon. 
Daniel Bisno. 


OputHaLmMic Operations. By Seymour 
Philps. Baltimore, The Williams & Wil- 
kins Company, 1950. Clothbound, 397 
pages, 510 figures. Price : $9.50. 


This book consists of a series of descrip- 
tions of operations used by the author for all 
eye conditions requiring surgery. Each 
description includes a list of the instruments 
used and the type of anesthesia employed. 
If any special preparation of the patient is 
needed, this is mentioned and unusual instru- 
ments are frequently illustrated. 

Short chapters on general surgical con- 
siderations and anesthesia for ocular surgery 
are included. No attempt is made to describe 
all the operations that have been devised for 
any particular condition, but alternate tech- 
niques are sometimes given and other varia- 
tions mentioned. 

Undoubtedly, a surgeon trained in the 
United States would have chosen a some- 
what different list of operations to describe 
and in some instances the technique would 
vary considerably, but generally there can be 
little criticism of the author’s choice. 

English terminology is often different 
from that to which we have become ac- 
customed in our own texts and operating 
rooms, but this does not detract from the 
comprehensibility of the material. 

The pictures and drawings, which are al- 
most all the work of the author, are 
numerous and good. The photographs of 
operations were actually taken by the sur- 
geon while at work. Their clarity and detail 
could hardly be improved. Such sustained 
high quality of illustration is rarely seen, 

The print is large and clear. The subject 
matter has been well divided and indexed so 
that it is easy to locate any procedure which 
has been included. The descriptions are short 
and easy to understand. Anyone with a 
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reasonable knowledge of ocular anatomy 
and operating-room procedure should be able 
to follow the directions without difficulty. 

The book should be particularly valuable 
to students or internes who wish to learn the 
steps of an operation before seeing it done 
and to the surgeon who wants to review one 
quickly before doing it, It has a place in any 
surgical library. 


Edmund B. Alvis. 


ARACHNOIDITIS OF THE Optic NERVE IN 
THE Optic CANAL AND Orpit. By Rene 
Cazaban (Holder of the Prix Chibert, 
award of the Société Frangaise d’Ophtal- 
mologie ). 

This concise monograph is an attempt to 
bridge the gap between the known and un- 
known facts in the pathology of the sheaths 
of the optic nerve which, so rarely con- 
sidered by themselves, are as important to 
the health and disease of the optic nerve as 
the meninges are to the brain. 

The optic nerve is the only nerve which, 
after leaving the skull, stays tightly wrapped 
by the pial, arachnoidal, and dural sheaths all 
through the optic canal and orbit to its en- 
trance into the eyeball. 

Numerous studies have been made on the 
fate of the optic nerve between the chiasm 
and the optic canal and on the possible 
effects of an opticochiasmic arachnoiditis on 
the development of optic atrophy. Since most 
of these investigations stopped at the en- 
trance of the optic canal, the optic sheaths 
themselves were virtually never included. 

In Cazaban’s monograph, only those parts 
of the second cranial nerve which are sur- 
rounded tightly by the optic sheaths are con- 
sidered. Detailed clinical reports and differ- 
ential diagnostic points supplied the in- 
formation necessary to bring the knowledge 
on those parts up to date. Most of the 
pathologic evidence was obtained from 
neurosurgical interventions. 

The arachnoiditis of the optic sheaths 
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manifests itself clinically in three different 
ways: (1) Rapid inflammation of the whole 
nerve stem by infection of the nerve fibers, 
followed by optic atrophy ; (2) compression 
of the nerve fibers either by the edematous 
or infiltrated sheaths or by the formation of 
fibrous bands; and (3) a localized inflam- 
mation of the sheaths only. 

Optic arachnoiditis may occur secondary 
to a disease in the adjoining tissues as well 
as secondary to a systemic disease. Case 
histories report arachnoiditis of the optic 
nerve following vitreous abscess, sympa- 
thetic ophthalmia, brain abscess, and sinus 
disease. Cazaban emphasizes the importance 
of optic sheath changes in the late amauro- 
sis following cranial trauma. 

In the chapter on optic arachnoiditis in 
general diseases, special attention is given to 
tuberculous and syphilitic lesions, brucello- 
sis, Weil’s disease, and Leber’s disease, The 
author’s ideas on the last-named disease are 
of special interest. 

Optic arachnoiditis starts with an infiltra- 
tion of lymphocytes, large mononuclear cells, 
and plasma cells in the areolar tissue of the 
subarachnoid space, followed by strand for- 
mation and adhesions, with their nutritional 
damage to the nerve fibers themselves. Some 
excellent illustrations document _ these 
changes. 

Only the subacute and mildly chronic 
cases have a good chance in surgical pro- 
cedures, which consist of trephination of the 
rodf of the optic canal and loosening of ad- 
hesions in the sheaths themselves, A stabili- 
zation of vision may be obtained in many 
cases, Old age is one of the chief contra- 
indications to this operation. 

This monograph represents a_ valuable 
contribution to research on this problem. 

Alice R. Deutsch. 
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La Vision NocrurRNeE ET SES TROUBLES 
(Night Vision and Its Disturbances). By 
G. E, Jayle and A. G. Ourgaud, with the 
collaboration of P. H. Benoit, G. Blet, and 
P. V. Bérard. Paris, Masson et Cie, 1950. 
Paper bound, 864 pages, with 455 figures. 
Price : 3,400 francs. 

Jayle of Marseilles, who just sponsored an 
annual review of ocular therapeutics, is the 
dominating creator of this massive mono- 
graph on night vision. The bibliography 
alone contains 80 pages and is at present the 
most complete available. The systematic 
digest of this voluminous literature is 
authentically edited by Jayle, Ourgaud, and 
Bérard, who have the background of per- 
sonal research in this field. The value of the 
book is further enhanced by the collabora- 
tion of Blet, director of the photometric 
laboratory at the National Research Center 
at Marseilles, who writes on the techniques 
of adaptometry and by Professor Benoit’s 
authoritative discussion of the purely 
physiologic aspects. 

The dark-adapted retina is more primitive 
than the light-adapted retina and brings to 
mind the simple collection of photoreceptors 
found in the eyes of some invertebrates. The 
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elevation of the light threshold with age is 
due principally to accompanying pupillary 
rigidity and when this is taken into account 
Jayle found no significant difference. 

Acidosis elevates while alkalosis tends to 
lower the threshold. Night vision can be im- 
proved by sufficient sleep, adequate food, 
limited tobacco, and avoidance of all other 
factors favoring anoxemia. 

The subjects most apt for training in night 
vision are those with normal adaptation and 
slightly hyperopic refraction, In normal in- 
dividuals it is dubious whether massive doses 
of vitamin A cause any significant improve- 
ment, though von Studnitz claims some re- 
sults with daily doses of 100,000 to 200,000 
units of vitamin A, and even more with 
helenien, a plant extract allied to visual 
yellow. 

The exigencies of modern warfare and the 
increasing carnage incident to night driving 
have stimulated a growing interest in night 
vision, It is consequently no coincidence that 
an American authority is now preparing a 
book on this subject. This anticipatory 
French volume is a worthy challenge. 


James E. Lebensohn. 


OPHTHALMIC MINIATURE 


The general effect of very bright illumination on natural objects is to 
cause their colors to appear paler than they otherwise would. This is, 
indeed, to the painter, a precious resource, for representing, in his pic- 
tures, high degrees of luminosity, and is often employed with most 
happy effect. According to the careful experiments of Aubert, white 
paper is only fifty-seven times lighter than black paper, and the painter 
is in the predicament of being obliged to represent the vast range 
of natural illumination within these very narrow limits ; hence the desira- 
bility of employing an artifice of this kind to overcome a difficulty 
which, if fairly met, would prove insuperable. 


O. N. Rood, Modern Optics and Painting, 1874. 
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Abstracts are classified under the divisions listed below. It must be remembered that any given 


paper 


belong to several divisions of ophthalmology, here it is mentioned only one. Not all of 
he headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


Vegetative physiology, istry, pharma- 


3. 
cology, toxicology 
4. Physiologic optics, refraction, color vision 
5. is and therapy 
6. Ocular motility 
7. Conjunctiva, cornea, sclera 
8. — sympathetic disease, aqueous 
9. Glaucoma and ocular tension 


1 
ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Copeland, R. L., and Kinsey, V. E. De- 
termination of volume of the posterior 
chamber of the rabbit’s eye. Arch. Ophth. 
44:515-516, Oct., 1950. 

The volume of the posterior chamber of 
the adult rabbit eye has been deduced 
from measurements taken on an eye from 
a freshly killed rabbit fixed in Zenker’s 
solution and is found to be approximately 
57 microliters, which is approximately 20 
percent of the volume of the anterior 
chamber. Edward J. Swets. 


Sondermann, R. Ontogenesis of the ocu- 
lar pigment. Arch. f. Ophth. 150 :580-591, 
1950, 

Differentiation is made between the 
pigments of the epithelial and the mesen- 
chymal tissues. The present study is a his- 
tologic investigation into the origin of 
the mesenchymal pigment. A number of 
human fetuses were examined with the 
result that the pigment of the mesen- 
chym seems to be formed from the nuclei 
of the erythroblasts. The change of the 
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10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14, Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

disease and parasites 
Congenital deformities, heredity 

» Hygiene, sociology, education, and history 


nuclei takes place in the blood, in the 
perivascular tissue and between obliterat- 
ing bloodvessels. Ernest Schmerl. 


2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Davson, H., and Huber, A. Experi- 
mental hypertensive uveitis in the rabbit. 
Ophthalmologica 120:118-124, July-Aug., 
1950. 

The chemical warfare agent nitrogen 
mustard, injected subconjunctivally into 
rabbits, causes marked elevation of the 
intraocular pressure and of the protein 
content of the aqueous, associated with 
constriction of the pupil. Ligature of the 
common carotid artery before the admini- 
stration of nitrogen mustard has a pro- 
found inhibiting effect upon the hyperten- 
sive reaction. Procaine injected retrobul- 
barly has a similar effect. In the author’s 
opinion, the mechanisms involved in the 
rabbit’s response to the topical adminis- 
tration to nitrogen mustard are at least 
partly related to the mechanism of hy- 
pertensive uveitis in man. 

Peter C. Kronfeld. 
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Fazakas, S. The occurrence of peni- 
cillium in cultures from the eye. Ophthal- 
mologica 120 :418-425, Dec., 1950. 

For a good many years the author has 
been engaged in the study of the various 
species of fungi that can be cultured from 
the cornea, conjunctiva, lid borders or 
lacrimal passages. The paper under re- 
view concerns itself with the occurrence 
of the penicillium mold in such cultures 
and its effect on other fungi or bacteria. 
In many instances inhibition of the 
growth of the other microorganism could 
be observed. In other instances the rela- 
tionship between the two species was that 
of symbiosis or perfect neutrality. 

Peter C. Kronfeld. 


Froboese, C. Recurrent fibromyxochon- 
droepithelioma of the tear gland, Arch. f. 
Ophth, 150 :490-508, 1950. 

This is a detailed clinical and anatomi- 
cal report of a single case followed for 
about 35 years. The author is a patholo- 
gist and his description of the case is of 
greater interest to pathologists than to 
clinicians. However, its classical presenta- 
tion should stimulate many readers to 
study the original (German) paper. 

Ernst Schmerl. 


Pasca, G. Further experimental investi- 
gation of the action of influenza virus on 
eye tissues. Boll. d’ocul. 29 :396-405, June, 
1950. 


Twenty gray rabbits of medium size 
were used for inoculation with suspension 
of lung of rats and allantoid fluid that 
had been infected with two strains of in- 
fluenza virus A (P. R. 8, Bianchi) and one 
of B (Lee). Fifteen eyes received anterior 
chamber injections each containing 0.05 
ce. of the infectious material; the same 
quantity was inoculated into 15 vitreous 
chambers. Each type of virus was used 
for five anterior chambers and for five 
vitreous chambers, The remaining 10 eyes 
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were inoculated with the same material 
after previous sterilization. The eyes 
were examined twice a day with the cor- 
neal microscope and every other day oph- 
thalmoscopically. Some of them were 
used later for pathologic study. Four 
fifths of the inoculated eyes showed 
pathologic changes, mainly uveitis and 
optic neuritis. Histologic preparations 
showed exudation of lymphocytes and 
fibrin into the anterior chamber; prolif- 
eration of histiocytes, mainly in the iris 
stroma; hemorrhages in the iris and in 
other parts of the uvea, characteristic of 
the influenza virus; lymphocytic exuda- 
tion near the optic disc. While the rabbit 
in general is not susceptible to influenza, 
these experiments as well as those by 
Focosi (Boll. d’ocul., 1942 and 1949) 
prove the possibility of transmission of 
this virus into the animal eye. (6 photo- 
micrographs) K. W. Ascher. 


3 
VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 

Bloomfield, S., and Haimovici, H. Effect 
of dibenamine in chronic simple glaucoma. 
Arch. Ophth. 43 :969-978, June, 1950. 

Dibenamine is a nitrogen mustard de- 
rivative which is a highly specific adreno- 
lytic and sympatholytic drug. When intro- 
duced intravenously it reduced the ten- 
sion in each of 18 eyes with chronic simple 
glaucoma, many of which had not re- 
sponded satisfactorily to cholinergic 
drugs. 

The necessity for the administration of 
dibenamine by slow intravenous drip and 
its pronounced systemic effects greatly 
limit the usefulness of the drug in the 
routine treatment of chronic simple glau- 
coma. Its action, however, indicates the 
potential therapeutic value of a newly de- 
veloped group of effective sympatholytic 
drugs and may throw further light on 
the role of the autonomic nervous system 
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in the pathogenesis of chronic simple 
glaucoma. John C. Long. 


Bonavolonta, G. The relation between 
the composition of the aqueous humor and 
the metabolism of the lens. Variations in 
the glucose and lactic acid content of the 
aqueous humor after experimental cata- 
ract induced by massage. Ann. di ottal. 
e clin. ocul. 76 :247-265, Aug., 1950. 


The lens in its metabolism consumes 
glucose and gives off lactic acid. Bona- 
volonta studied the glucose and lactic 
acid content of the aqueous in normal rab- 
bit eyes and in rabbit eyes in which a cata- 
ract had been induced by massage. Such 
an eye is anatomically and physiologically 
normal apart from the cataract and thus 
is best adapted for comparative studies. 
A lens made completely opaque by mas- 
sage is an organ whose metabolism is 
very greatly reduced in its glycolytic ac- 
tivity. The concentration of glucose in 
the aqueous of both normal and catarac- 
tous eyes is lower than in the blood, and 
the concentration of lactic acid in the 
aqueous of both normal and cataractous 
eyes is higher than in the blood. In cata- 
ractous eyes, however, the glucose con- 
tent of the aqueous is increased and the 
lactic acid content is decreased. The con- 
centration of each substance in the aque- 
ous approaches, but does not quite equal, 
the concentration in the blood. Bonavo- 
lonta concludes that these variations dem- 
onstrate the close relationship existing be- 
tween the composition of the aqueous 
and the metabolism of the lens. (Refer- 
ences) Harry K. Messenger. 


Bornschein, H., and Zwiauer, A. The 
circulation of the choroid under the con- 
ditions of an experimentally increased 
ocular tension. Arch. f. Ophth. 150 :651- 
664, 1950. 

The authors studied the fundi of 15 
albinotic rabbits with the help of Lam- 
bert’s contact lens. They found a choroi- 


dal circulation present even if the intra- 
ocular pressure was experimentally in- 
creased to 100 or 120 mm. Hg. The retinal 
circulation seemed to be interfered with 
at a slightly lower pressure. 

Ernst Schmerl. 


Cruthirds, A. E. The use of sulfhydryl 
in the treatment of scars following chemi- 
cal eye burns and uclers. Tr. Am. Acad. 
Ophth. pp. 732-737, July-Aug., 1950. 

Sulfhydryl, commercially known as 
hydrosulphosol, apparently facilitates the 
reduction of corneal scars of numerous 
types. Five such cases are presented. The 
compound is employed topically in a 1 
to 40 aqueous solution instilled at inter- 
vals of two hours, or as a compress 
saturated with a 1 to 20 solution and 
changed twice daily. The topical use may 
be supplemented by oral administration 
of gelatine capsules containing 5 to 10 
drops of the drug and taken three times 
daily after meals. 

Sulfhydryl influences the cellular SH 
metabolism by combining with some 
other compound in the body. This com- 
bination endows it with therapeutic activ- 
ity previously nonexistent. The new com- 
pound acts as a true organic sulfhydryl, 
although as hydrosulphosol, it does not 
possess an organic linkage. Hydrosul- 
phosol acts in the same manner as BAL 
in protecting experimental animals 
against the effects of alloxan. The com- 
pound has been successfully employed in 
the treatment of all types of corneal scars 
including those produced by X-rays. 

Gustav C. Bahn. 


Ditroi, G. The drug azulenol. Ophthla- 
mologica 120:168-174, Sept., 1950. 

Azulen or azulenol is a terpin deriva- 
tive which is the main constituent of an 
aromatic oil obtained from the flowers of 
a Hungarian species of camomile. The 
chief pharmacologic effect of this oil, 
upon topical administration or intra- 
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muscular injection, is the liberation of 
histamine in the tissues. The histamine, 
in turn, stimulates and intensifies the de- 
fensive and reparative reactions of the 
tissues, chiefly by activation of the pha- 
gocytes. Ditroi has used azulenol exten- 
sively, topically as well as intramus- 
cularly, and considers it a very valuable 
drug. The results of the treatment, as re- 
ported in the paper, are difficult to eval- 
uate. Peter C. Kronfeld. 


D’Ermo, F. Antihistamine substances 
and the eye; experiments concerning 
their entrance into the anterior chamber 
and their action on the blood-aqueous 
barrier. Boll. d’ocul. 29:375-386, June, 
1950. 

The entrance of N-dimethylamino- 
ethyl-N-benzylanilin (“Dimetine”) into 
rabbit eyes was studied. Administered by 
instillation er by intravenous, subcutane- 
ous or subconjunctival injection, this sub- 
stance could be traced in the aqueous 


humor in small quantities with Dubost’s 
test. Dimethyl-aniline and its derivatives 
give an emerald green color when nitro- 
resorcin is added; this reaction can be 
used for colorimetric purposes. Subcon- 


junctival and conjunctival application 
yielded larger percentages than intra- 
venous or subcutaneous administration. 
Five minutes after subconjunctival ad- 
ministration, 200 micrograms per 100 cc. 
were found in the anterior chamber, 15 
minutes later only one half of this amount, 
and after one hour only 20 micrograms. 
The amounts recovered after instillation 
were about one tenth as great; after 
subcutaneous and after intravenous in- 
jection, it took 45 minutes before 0.04 
micrograms could be found in the aque- 
ous humor. 

Using the method introduced by Ams- 
ler and Huber, D’Ermo studied the per- 
meability of the blood-aqueous barrier 
under the influence of antihistaminic 
drugs, introduced intramuscularly or in- 
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travenously for several days. Phenergan, 
antergan, and neo-antergan reduced the 
permeability of the blood-aqueous bar- 
rier; antistine and para-amino-benzoic 
acid did not. Benadryl, tephorin and 
pyribenzamine, produce a mild reduction 
of the permeability. (2 tables, 9 graphs, 
16 references) K. W. Ascher. 


Ferrante, A. Researches on the gly- 
colysis of the lens. Ann. di ottal. e clin. 
ocul, 76 :209-219, July, 1950. 

Ferrante studied the glycolytic activity 
of lens substance in vitro, comparing the 
amounts of lactic acid produced in the 
presence and in the absence of the phos- 
phorylating enzyme system. The data 
thus obtained indicate that glycolysis in 
the lens is for the most part dependent 
on the phosphorylating system, but that 
an aphosphoric glycolytic mechanism is 
also present. (References) 

Harry K. Messenger. 


Francois, J., and Deweer, J. P. Disasso- 
ciation between the visual and the pupillo- 
motor function of the optic nerve. Ann. 
d’ocul. 183 :913-927, Nov., 1950. 

The pupillomotor fibers occupy a defi- 
nite and separate location in the optic 
nerve. At the optic foramen they are in 
the nasal periphery. In numerous cases 
observed by the writers and other authors, 
injuries which involved only the nasal 
side of the optic foramen were followed 
by longer and greater impairment of pu- 
pillomotor than visual function. Cases of 
blindness with retention of pupillomotor 
function are also presented to illustrate 
the possible lesser involvement of the 
nasal periphery of the optic nerve. Aside 
from their specific location, the pupillo- 
motor fibers are characterized by their 
larger size myelination and a different 
chronaxia from the visual fibers. 

Chas. A. Bahn. 


Halbron, D., and Marandon, M. Clini- 
cal observations on the photographic 
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measure of the pupil. Ann. d’ocul. 183: 
928-934, Nov. 1950. 

Brunette irides are more reactive to 
adrenergic mydriatics than blond ones. 
Iris color, among other factors, will aid 
in a better classification of mydriatic 
pharmacodynamics. Adrenergic mydria- 
tics such as adrenalin, benzedrin and 
synephrin compounds act more rapidly 
but more briefly and are practically not 
accompanied by cycloplegia. Cholinergic 
depressants such as atropine and allied 
drugs act more slowly but longer and are 
accompanied by greater cycloplegia. The 
correlated cycloplegia is due to the fact 
that the fibers of Briicke in the ciliary 
muscle which are analogous to the pupil- 
lary dilator, are weaker than the fibers 
of Rouget which are the analogue of the 
pupillary sphincter. Chas. A. Bahn. 


Haselmann, G., and Pulfrich, K. The 
treatment of burns with acetylcholine. 
Ophthalmologica 120 :381-390, Dec., 1950. 

The authors consider vasodilatation 
and prevention of angiospasm beneficial 
factors in the treatment of burns of the 
eye. Animal experiments and clinical ex- 
periences in 20 cases seem to indicate 
that the topical application of acetylcho- 
line chloride (5 to 10 percent aqueous 
solutions, instilled every 5 to 10 minutes 
during the acute stage of the burn) re- 
duces the amount of permanent tissue 
damage, that is, shrinkage of the conjunc- 
tiva. Parasympatholytic mydriatics are 
used concurrently but sparingly. 

Peter C. Kronfeld. 


Hollwich, Fritz. Relations between the 
visual apparatus and the carbohydrate 
metabolism. Arch. f. Ophth. 150 :529-538, 
1950. 

The author enumerates a number of ex- 
perimental and clinical findings which 
point at an interrelationship between the 
diencephalon and the carbohydrate me- 
tabolism. He also quotes studies which 


suggested that possibilities exist that light 
stimuli might affect the pituitary func- 
tions and the whole metabolism of the 
body through the supraoptic nucleus. He 
is led to make the assumption that the 
tolerance curve for sugar in blind people 
might differ from the curve of normal 
people. With an interval of 90 minutes 
two doses of 50 gr. sugar were admin- 
istered to 10 blind persons and to 10 nor- 
mal people. While in normal persons the 
second administration does not cause a 
pronounced increase in blood sugar, this 
increase occurs in 7 out of 10 blind people. 
From these observations the author draws 
the conclusion that the lack of light stim- 
uli in the blind interferes with the normal 
functions of the diencephalic centers. 
Ernst Schmerl. 


Kinsey, V. E. Physiologic chemistry of 
the eye. Arch. Ophth. 44:584-599, Oct., 
1950. 

The author reviews the significant find- 
ings in the physiologic chemistry of the 
tears, cornea, aqueous, vitreous, lens, and 
retina, which have been presented in the 
past year. Edward J. Swets. 


Linnen, H. J. Consensual ophthalmo- 
tonic reactions in experiments on rabbit 
eyes. Klin. Monatsbl. f. Augenh. 117 :381- 
390, 1950. 

Experimentation on rabbits proved that 
the elicitation of sympathetic symptoms 
in the nontraumatized eye will depend not 
only on the severity of the trauma of the 
injured eye and the intensity of the stimu- 
lus thus created but also on the reactive 
state of the capillaries. This, however, de- 
pends upon previous diseases and the gen- 
eral tonus of the nervous system. The re- 
active readiness of the capillaries will de- 
termine the height and course of the varia- 
tions of ocular tension. The tension curve 
in the nontraumatized eye takes a parallel 
course with that of the traumatized eye. 
An initial rise of tension, a subsequent 
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hypotony and a return to normal occurs. 
This parallelism is lost if both eyes have 
been traumatized simultaneously. 

R. Grunfeld. 


Merriam, F. C., and Kinsey, V. E. Stud- 
ies on the crystalline lens. Arch. Ophth. 
43 :979-988, June, 1950. 


A batch technique for cultivating lenses 
in vitro, which is suitable for performing 
quantitative metabolic studies, is de- 
scribed. The apparatus consists of a cul- 
ture tube, a gas-distributing system, a 
mechanical rocker and a constant tem- 
perature water bath. Rabbit lenses cul- 
tured for 15 days remained essentially 
transparent. There was a gradual decrease 
in the consumption of dextrose and the 
production of lactic acid. Loss of gluta- 
thione and ascorbic acid from the lens 
occurred over the course of several days. 


John C. Long. 


Poos, F. The origin of Bell’s phenom- 
ena. A contribution to the genesis of 
reflex connections. Klin. Monatsbl. f. 
Augenh. 117 :378-381, 1950. 


On the corneal surface a constant fluid 
exchange takes place. The epithelial cells 
receive organic and inorganic substances 
from the tears and give off fluid and waste 
material to keep the cornea transparent. 
As the fluid on the corneal surface be- 
comes altered a blinking reflex is elicited 
which stimulates the teargland to secrete 
tears and the lid motion carries the tear 
over the cornea. At night, the blinking 
reflex being absent, the cornea seeks a 
position nearest to the excretory ducts of 
the teargland. R. Grunfeld. 


deRoetth, Andrew, Jr. Cholinesterase 
activity in ocular tissues and fluids. Arch. 
Ophth. 43:1004-1025, June, 1950. 


Ophthalmic literature relating to cho- 
linesterase is reviewed. By means of a 
new chemical test, the cholinesterase ac- 


tivity was determined in the normal rab- 
bit, cat, kitten, dog, pigeon, rooster, pig, 
ox and horse eye. The highest activity 
was recorded in muscle-containing and 
nerve-containing tissues. The degree of 
cholinesterase activity in the iris and cili- 
ary body of different species was related 
to the amount of muscle present. The 
specificity of cholinesterase was inves- 
tigated. Human extraocular muscles 
showed high cholinesterase activity. The 
iris and ciliary body of human eyes 
with absolute glaucoma and degenerated 
atrophic globes contain less cholinesterase 
than do the corresponding structures in 
normal eyes. John C. Long. 


Rohbeck, Magdalena. The diffusion of 
sulfonamid through the living rabbit cor- 
nea. Klin. Monatsbl. f. Augenh. 117 :405- 
415, 1950. 

The diffusion of sulfa drugs into the an- 
terior chamber depends upon its concen- 
tration. With greater concentration the 
diffusion is greater and speedier. While 
in high concentration the drug passes 
into the anterior chamber immediately, an 
isotonic solution needs 40 minutes to pass. 
High concentration has a limit, for higher 
concentration damages the epithelium. A 
10-percent solution is the optimum for 
albucid. The diffusion is better when the 
PH is in the alkaline range. A pH of 7.2 
is best. The diffusion depends on the 
molecular size. Albucid diffuses better 


than globucid or prontosil. 
R. Grunfeld. 


Sapuppo, Concetto. Eye and dienceph- 
alon. X. Tonometric variations to con- 
tralateral luminous stimulus. Riv. oto- 
neuro-oftal. 25 :213-219, May-June, 1950. 

In 10 subjects the author studied the 
tonus variations in tension in one eye 
which was kept in the dark while the 
other eye was illuminated. In all cases 
he found marked diminution of tension in 
the eye kept in the dark. The writer sug- 
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gests the existence of an oculo-ocular re- 
flex arc passing through the diencephalon. 
Melchior Lombardo. 


Schaeffer, A. J. Osmotic pressure of the 
extraocular and intraocular fluids. Arch. 
Ophth. 43 :1026-1035, June, 1950. 

Experimental determination of the os- 
motic activity of human tears place it at 
about 160 millimoles of sodium chloride 
per killogram of water, roughly equivalent 
to a 0.9 percent sodium chloride solution. 
Collyriums should be adjusted to this os- 
motic concentration. The osmotic activity 
of the aqueous humor is very similar to 
that of the tears, both being slightly 
higher than that of the blood. According 
to these findings, there are no differences 
in osmotic pressure on the two sides of 
the cornea which could account for move- 
ment of fluid across the cornea in either 
direction. Similarly, it is unlikely that the 
osmotic conditions found can support a 
hydration theory of the cornea. 

John C. Long. 


Schaeffer, A. J., and Murray, J. D. 
Amino acid composition of the lens pro- 
teins of the bovine eye. Arch. Ophth. 43: 
1056-1064, June, 1950. 

The amino acid composition of both the 
total undivided proteins and the divided 
individual proteins of the crystalline lens 
of bovine eyes was estimated by the 
microbiologic assay. The results of the 
analyses are presented in tabular form. 
Glutamic acid, arginine and phenylalanine 
were present in the highest concentrations 
in the total undivided proteins. 

John C. Long. 


Venco, Luigi. Hyaluronidace in ocular 
anesthesia. Rassegna ital. d’ottal. 19 :317- 
325, Sept.-Oct., 1950. 

A review of the experiments by various 
authors using testicular extract in com- 
bination with local anesthetics is recorded. 
The muco-enzyme, hyaluronidase, is re- 


ported to increase the effectivity of mi- 
otics and mydriatics, increase the vis- 
cosity of the vitreous, and in general to 
enhance the action of novocain in the 
tissues. Venco emphasizes the advantage 
of hyaluronidase in retrobulbar use in op- 
erations upon the globe, more especially 
in the safety of the intracapsular extrac- 
tion of cataract. Eugene M. Blake. 


de Vincentiis, M., and Auricchio, G. 
The metabolism of amino acids in the 
ocular tissues. Acta. ophth. 28 :7-22, 1950. 

After a brief review of the recent stud- 
ies on the metabolism of amino acids the 
authors report their investigations on the 
oxidation of amino acids in the ocular 
tissues, The degree of deamination of the 
various amino acids was measured colori- 
metrically with a Pulfrich photometer, 
estimating the concentration of hydra- 
zones after the addition of 2:4 dinitro- 
phenylhydrazine. The data show that the 
cornea, the lens, the retina and the choroid 
are able to deaminate several amino acids. 
In the presence of arsenic trioxide the 
concentration of the produced keto-acids 
was much higher than in its absence, dem- 
onstrating that the ocular tissues have the 
capacity for further destruction of amino 
acids. The amino acids in the ocular tis- 
sues are oxydized under the influence of 
specific oxydases. The authors believe to 
have demonstrated that the ocular tissues 
contain the following enzymes: d-amino- 
acid oxidase, l-amino-acid oxidase, and 
glutamic enzyme. (4 tables) 

Louis Daily. 


4 
PHYSIOLOGIC OPTICS, REFRACTION, 

COLOR VISION 

Arriaga Cantullera, Jose. A case of bin- 

ocular triplopia. Arch. Soc. oftal. hispano- 
am. 10:941-956, Sept., 1950. 

The author reports a case of binocular 

triplopia, without strabismus or a history 

of muscle surgery. The difficulty is at- 
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tributed to a heterophoria, The literature 
on retinal correspondence and normal and 
abnormal sensory correspondence is re- 
viewed. (3 figures) Ray K. Daily. 


Arruga, A. Three additions to the sub- 
jective examination of refraction. Arch. 
Soc. oftal. hispano-am. 10 :1164-1175, Nov., 
1950. 

The three aids are the cross cylinder, 
the astikorrekt, and the duochrome test. 
Their use is described. (7 figures) 

Ray K. Daily. 


Casanovas, Jose. Visual acuity and 
gestalt psychology. Arch. Soc. oftal. his- 
pano-am. 10 :927-940, Sept., 1950. 

The literature on optotypes is reviewed, 
and the author describes a new test chart 
consisting of circles and stars so con- 
structed that it affords a more exact meas- 
ure of visual acuity than the conventional 
charts. (4 figures) Ray K. Daily. 


Courtis, B., and Dominguez, L. The 
present state of contact lenses. Arch. Soc. 
oftal. hispano-am. 10 :964-970, Sept., 1950. 


The general principles of the fitting of 
contact lenses, are received briefly and a 
new lens is described which has an open- 
ing in the inferior portion, and provides 
room for the circulation of lacrimal fluid 
and air and so needs no contact lens solu- 
tion. Ray K. Daily. 


Jaeger, Wolfgang. Systematic exami- 
nations of incomplete total colorblindness. 
Arch. f. Ophth. 150:509-528, 1950. 


The case of a nine-year-old girl is pre- 
sented who had been subjected to the fol- 
lowing examinations: visual color field, 
threshold determination for blue and 
yellow, brightness determination for red 
and green, the Ishihara and Stilling tests, 
tests using the anomaloscope and deter- 
minations of the pupillary response to red 
and blue. The rather technical paper does 
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not lend itself to a more detailed abstract. 
Ernst Schmerl. 


Jonkers, G. H. Prisms at oblique axes. 

Ophthalmologica 120 :426-427, Dec., 1950. 

A simple formula is given for combin- 

ing one prism base in or out with a 

second prism base up or down, the result 
being a third prism at an oblique axis. 
Peter C. Kronfield. 


Ohm, J. Testing the effects of glare by 
using optokinetic nystagmus. Arch. f. 
Ophth. 150 :572-579, 1950. 

With the help of a rotating drum cov- 
ered with white and black stripes a defi- 
nite number of nystagmus-like move- 
ments per minute can be produced. When 
the eyes are pre-exposed to a certain 
brightness the number of these move- 
ments diminishes, The author was able to 
demonstrate that even a moderate amount 
of glare might interfere with visual acuity 
where the illumination is diminished. 

Ernst Schmerl. 


Palazon, Alfonso. Simultaneous binocu- 
lar correction of ametropia. Arch. Soc. 
oftal. hispano-am. 10:957-963, Sept., 1950. 

After the refractive error of both eyes 
has been determined in the usual way, the 
author increases the strengths of the 
sphere simultaneously in both eyes by 
plus .25 at a time until the entire latent 
error becomes revealed. The author be- 
lieves that monocular determination of 
the refractive error involves an accomo- 
dative effort, which does not take place 
in binocular testing. Ray K. Daily. 


Palomar Collado, F. Vocational visual 
acuity. Arch. Soc. oftal. hispano-am. 10: 
1071-1082, Oct., 1950. 

The author reports a contrivance for 
the rapid determination of the percentage 
of loss of visual acuity, and presents 
standards of visual acuity for various vo- 
cations. (4 figures) Ray K. Daily. 
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Pascal, J. I. Basis and applications of 
the accommodative unit. Ophthalmolo- 
gica 120 :428-434, Dec., 1950. 


For reasons that have to do with geo- 
metric optics, the amount of accommoda- 
tion in an emmetrope and a corrected 
ametrope, both focusing upon the same 
near point, is not the same. For equal 
(external) accommodative effect the cor- 
rected hyperope requires a little more and 
the corrected myope a little less accom- 
modation than the emmetrope. Pascal 
advocates the use of the term “accommo- 
dative unit” which is the amount of ac- 
commodation necessary to focus an eye 
upon an object one meter away. Any eye 
uses or requires one accommodative unit 
to focus upon an object one meter away. 
The dioptric equivalent or the accom- 
modative effort necessary to produce one 
accommodative unit is dependent upon 
the refractive state or upon the strength 
of the correcting lens. For each diopter of 
corrected ametropia about 4 percent or 
less accommodative effort is necessary to 
produce the same result. A hyperope of 5 
diopters performing a certain visual task 
at a distance of 20 cm. expends 6 diopters 
of accommodation while the ametrope 
uses only 5 diopters. This principle should 
be considered in measurements of the 
amplitude of accommodation. Some of the 
visual difficulties in anisometropia and 
high astigmatism are due to the greater 
accommodative effort required by the 
more hyperopic eye or the more hyperopic 
meridian. Peter C. Kronfeld. 


Pau, Hans. The action of the ciliary 
muscle upon lens capsule and vitreous. 
Arch. f. Ophth. 150 :671-677, 1950. 

The study confirms Graves’ observation 
(Tr. Am. Ophth. Soc. 23:184, 1925) 
that during accommodation the lens cap- 
sule relaxes and the vitreous retracts. 
The lens capsule becomes tense and the 
vitreous protrudes during relaxation of 
the accommodation. Ernest Schmerl. 


Tabor, G. L. Intractable postoperative 
diplopia. Arch. Ophth. 44:517-522, Oct., 
1950. 

Four factors in the pathogenesis of in- 
tractable postoperative diplopia can be 
discerned from an analysis of the cases 
reported in the literature and the experi- 
ences of various ophthalmologists. These 
are 1. anomalous retinal correspondence 
with or without amblyopia, 2. congenital 
or developmental deficiency of fusion, 3. 
aniseikonia and 4. a psychogenic factor. 
Once diplopia is established, treatment 
consists of orthoptic exercises, training 
in suppression, overcorrection or com- 
plete occlusion of one eye and, if neces- 
sary, restoration of the original squint by 
surgery. A case of intractable postopera- 
tive diplopia which is believed to be 
primarily psychogenic is reported. 

Edward J. Swets. 


Verdaguer, Juan. Determination of 
astigmatism by the foggy method. Arch. 
chilenos de oft. 5 :593-601, Jan.-Dec., 1948. 

To understand this title it is necessary 
to appreciate that the author apparently 
translates with the word “foggy” what is 
known in English as “fogging method.” 
He accepts some notions now regarded as 
out of date, namely that the regularly 
astigmatic eye is irregular in its astig- 
matic action, and that the amount of astig- 
matism found in such an eye is an over- 
statement and should be undercorrected 
in order to conserve the tonicity of the 
ciliary muscle. (References) 

W. H. Crisp. 


Zehnder-Albrecht, Susy. Standardiza- 
tion of perimetry. Ophthalmologica 120: 
255-270, Nov., 1950. 

This is a sequel to earlier publications 
by Goldmann dealing with perimetry in 
general and his projection perimeter in 
particular (Ophthalmologica 109 :57, 1945 
and 111:187, 1946). Perimetry with white 
targets against a dark background aims at 
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determining the retinal area for which the 
brightness difference between the target 
and the background represents a stimulus 
of just threshold intensity. Under these 
conditions, perimetry is a test for the 
ability to recognize brightness differences. 
Goldmann’s projection perimeter offers a 
wide range of accurately controlled target 
sizes and target brightnesses. Previous 
work with the instrument revealed a 
definite mathematical relationship be- 
tween target size and relative target 
brightness. 

In the paper under review more ex- 
tensive data on the relationship between 
target size and relative target brightness 
are reported, together with new data on 
the test-retest consistency of perimetric 
measurements in the same individual. The 
position of four principal isopters (for 
targets of 0.25 sq. mm. size representing 
four different relative brightnesses) is 
given for two groups of normals differing 
only in age. The isopters of the older 
group (60-70 years of age) are signifi- 
cantly smaller than those of the younger 
group (20-30 years of age). Perimetry 
with white targets lends itself to stand- 
ardization to a much greater degree than 
color perimetry. Peter C. Kronfeld. 


5 
DIAGNOSIS AND THERAPY 


Araya, A., and Gonzalez. Psychotechni- 


cal apparatus. Its functioning. Arch. 
chilenos de oft. 5 609-616, Jan.-Dec., 1948. 

This apparatus investigates and records 
vision, mental and toxic deficiencies, de- 
fects in binocular functioning, and so on, 
in candidates for positions requiring 
ability to drive motor and other vehicles. 

W. H. Crisp. 


Barrois, Paul. Recent results of Russian 
research with tissue therapy. Ann. d’ocul. 
183 :957-965, Nov., 1950. 


Tissue therapy is apparently based on 


the concept that numerous vegetable and 
animal substances, if introduced into the 
human body under specific conditions, 
will alter one or more bodily catalytic 
systems and thereby favorably change the 
course of certain diseases. These sub- 
stances, called biogenic activators are 1. 
resistant to heat (120°C.), 2. are soluble 
in water, 3. retain their therapeutic value 
if vaporized by boiling, 4. are not albu- 
mens or ferments, and 5. have no specific 
action on living tissues. Biogenic tests 
indicate that they: 1. accelerate cicatriza- 
tion in cutaneous wounds, 2. increase 
yeast fermentation, 3. accelerate grain 
germination and plant growth, and 4. in- 
tensify the photometrically demonstrable 
absorptive capacity of plants. Their action 
is apparently accelerated by preservation 
at 5°C. for an indefinite time. Tissues 
from practically every part of the body 
have been used experimentally with rela- 
tively little evidence of specificity. As 
generally used therapeutically, a 3 to 5- 
gm. piece of the tissue kept at 5°C., is 
sterilized by heat and implanted under 
the abdominal skin. Absorption usually 
requires from one to three months. In 
ocular therapy it has been experimentally 
employed in inflammatory and especially 
in constitutional progressive degenerative 
disease such as retinal pigmentary degen- 
eration and progressive myopia. The re- 
sults of tissue therapy are so conflicting 
that its real value and specific indications 
are very difficult to evaluate. So much has 
been written in the European literature on 
this subject that it is more than of passing 
interest. If tissue therapy in some form 
can be perfected which will retard the 
progress of otherwise incurable but pro- 
gressive diseases it will become a valua- 
ble adjunct to ophthalmic therapy. 
Chas. A. Bahn. 


Contardo, Rene. The eye and radiant 
energy. Arch. chilenos de oft. 5:583-590, 
Jan.-Dec., 1948. 


j 
{ 
‘ 
i 
| 


ABSTRACTS 655 


A brief consideration of the medical 
purposes to which radiant energy may be 
applied. (References) W. H. Crisp. 


Dean Guelbenzu, Manuel. My experi- 
ence with Filatov’s tissue therapy. Arch. 
Soc. oftal. hispano-am. 10 983-995, Sept., 
1950. 

The author used placental tissue im- 
plants and placental extract injections. 
The results in myopia and retinitis pig- 
mentosa were disappointing. In one of 
four cases with poor light perception 
there was surprising improvement from 
poor light perception to the recognition 
of large objects and shadows at a distance 
of two meters. Ray K. Daily. 


Duszynski, L. R. The contamination of 
operative wounds with cotton fibrils and 
tale. Tr. Am. Acad. Ophth. pp. 110-115, 
Nov.-Dec., 1950. 

Practically three of every four opera- 
tive wounds are contaminated with for- 
eign matter. Microphotographic studies 
with polarized light in a series of more 
than 200 eyes enucleated after glaucoma 
operations demonstrated the astounding 
frequency with which cotton fibrils, talc 
from rubber gloves as well as other for- 
eign matter from rubber bulbs and instru- 
ments remain in operative wounds. Free 
lint in the operating room may be reduced 
by having the laundry use a parafin-base 
waterproofing material such as Migasol. 

Chas. A. Bahn. 


Etzine, S. Placental implants in oph- 
thalmology. South African M. J. 24:681- 
683, Aug. 19, 1950. 

The development of placental therapy 
in retinitis pigmentosa, complicated 
myopia and certain corneal lesions is de- 
scribed. The results obtained by European 
and American investigators are presented 
and the author feels that these results 
confirm Filatov’s claim that placental im- 
plants may, in some cases, modify favor- 


ably the metabolism of the adjoining 
tissues in a diseased eye and account for 
the improvement. F. M. Crage. 


Friede, Reinhard. Glucose therapy in 
ophthalmology of today. Arch. f. Ophth. 
150 :645-660, 1950. 

The author recommends intravenous in- 
jections of solutions of 20 to 40 percent 
dextrose in almost any condition where 
dehydration by hypertonic solutions is 
indicated. Ernst Schmerl. 


Heitlinger, L. Large size color trans- 
parencies of pathologic slides. Arch. 
Ophth. 44:581-583, Oct., 1950. 

The author describes a method of mak- 
ing large size color transparencies of 
pathologic sections which has proved 
highly successful and can be utilized by 
the average photographer with little more 
than standard photographic equipment. 

Edward J. Swets. 


Holm, Ejler. The retinal mirror re- 
flexes. Acta ophth. 28:23-32, 1950. 

A detailed description of the physio- 
logic and pathologic ophthalmoscopically 
visible reflexes, arising from the fovea, 
macula and retinal blood vessels is given. 

Louis Daily. 


Jensen, V. A. A minor improvement of 
Haag-Streit’s instrument table. Acta 
ophth. 28 :129-130, 1950. 

The author introduced a cylindrical 
metal washer below the screw spindle of 
the Haag-Streit table, to keep it from get- 
ting stuck in its top position. 

Louis Daily. 


Kahan, A. Aids in the use of antihis- 
taminic drugs. Ophthalmologica 120 :391- 
399, Dec., 1950. 

Because of the complex or obscure na- 
ture of many inflammatory eye diseases, 
antihistaminics are often used without 
definite knowledge of the part played by 
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histamine in the particular disease. In the 
paper under review the various signs and 
symptoms developing during the early 
part of systemic antihistaminic therapy 
were studied from the standpoint of their 
possible prognostic significance, 

It was found that if an initially high 
white count with predominance of the 
polymorphonuclears decreases or an ini- 
tially low complement content of the 
blood increases during the first few days 
of the treatment with antihistaminics, the 
ultimate ocular response to the treatment, 
is likely to be favorable. Local signs sug- 
gestive of amenability of the disease to 
antihistaminics are a high eosinophile and 
a high epithelial cell count in conjunctival 
smears, especially in the presence of an 
abnormal breakdown rate of the epithelial 
cells. Aside from the specific effects in 
truly allergic states the author has ob- 
served nonspecific beneficial results in 
conditions such as lacrimal deficiency and 


poor tolerance of contact lenses. 
Peter C. Kronfeld. 


Littmann, H. Theory of stereoscopic 
fundus-microscopy with slitlamp and 
corneal microscope. Arch. f. Ophth. 150: 
539-554, 1950. 

This study presents the geometric-opti- 
cal considerations which led to the con- 
struction of the new slitlamp apparatus 
described in this journal in December, 
1950. Ernst Schmerl. 


Marin Amat, M., and Del Rio Cabanas, 
J. L. The therapeutic use of placental im- 
plants in the orbit. Arch. Soc. oftal. 
hispano-am. 10 :976-982, Sept., 1950. 

The indications for this form of therapy 
are limited, being confined principally to 
cases of myopic chorio-retinitis, inflam- 
matory exudates in the fundus, traumatic 
intraocular hemorrhages, and fresh cor- 
neal infiltration. The first implant is well 
tolerated, the reaction to subsequent ones 
increases with the number of implants. 
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The authors limit themselves to one im- 
plant. (5 tables) Ray K. Daily. 


Martin, F. N., Jr., and Mims, J. L. Prep- 
aration of ophthalmic solutions with spe- 
cial reference to hydrogen-ion concentra- 
tion and tonicity. Arch. Ophth. 44:561- 
572, Oct., 1950. 

The authors investigated the practical 
limits of variability of the pH and the 
tonicity of ophthalmic therapeutic solu- 
tions. They present here what they be- 
lieve to be the best solutions for practical 
prescribing of solutions containing most 
of the frequently used ophthalmic drugs. 
Any solution to be instilled in the con- 
junctival sac which has a tonicity equiva- 
lent to that of a 0.9 to a 1.4 percent solu- 
tion of sodium chloride is acceptable and 
its pH should be 4.5 to 9. Isotonic phos- 
phate buffer solutions do not produce any 
unpleasant senSation in the majority of 
eyes when instilled if the pH is between 
6.6 and 8.7. Whether or not a particular 
pH value will prove to be a source of irri- 
tation must be determined for any given 
combination of ions and substances in 
solution. The importance of the chemical 
stability of a drug in solution is stressed 
and vehicles for commonly used drugs 
are given. Edward J. Swets. 


Millan, M., and Araya, A. A case of ocu- 
lar tuberculosis treated with streptomycin. 
Arch. chilenos de oft. 5 :642-643, Jan.-Dec., 
1948. 


Two grams were injected daily, subcon- 


junctivally. W. H. Crisp. 


Oxilia, E., and Pizzetti, F. The diag- 
nostic value of cytologic examination of 
the aqueous humor in certain choroidal 
tumors. Ann. di ottal. e clin. ocul. 76 :239- 
246, Aug., 1950. 

The authors recommend exploratory 
puncture of aqueous and vitreous. It is 
of indubitable value diagnostically in sus- 
pected tumors of ciliary body and choroid. 
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The technique is simple, rapid, and with- 
out danger. The fluid thus obtained is cen- 
trifuged and the sediment is stained and 
examined at once, so that both explora- 
tory puncture and enucleation (if indi- 
cated) may be done at the same time. 
Criteria are given for distinguishing 
tumor cells from others that may be 
found in the fluid. Two cases are reported. 
(5 photomicrographs, references) 
Harry K. Messenger. 


Thierry, I., and Hevia, R. Ocular tuber- 
culosis and streptomycin. Arch. chilenos 
de oft. 5:617-623, Jan.-Dec., 1948. 


Brief notes are presented of seven cases 
treated with local streptomyocin and one 
in which the drug was used both generally 
and locally. Some improvement is noted 
as to disappearance of nodules and of 
descemetitis, with more marked improve- 
ment upon addition of general to local 
administration. W. H. Crisp. 


Velhagen, K. Clinical and theoretical 
contributions to the neuropathology and 
therapy of the eye. Arch. f. Ophth. 150: 
459-489, 1950. 

The author discusses a number of ocu- 
lar conditions on the basis of Speransky’s 
teachings. Speransky (A basis for the 
theory of medicine, Philadelphia 1942) 
ascribes, according to Velhagen, the 
dominant role in many conditions of the 
body to the nervous system. Changes in 
nervous susceptibility might to some ex- 
tent be comparable to allergic conditions. 
Decrease and more often increase in 
nervous irritability apparently produces 
pathologic conditions, in addition to ex- 
ternal factors. Therapeutic procedures are 
guided by these considerations. Treat- 
ment consists in the local application or 
the administration of anesthetics in differ- 
ent ways. It is said to be indicated in re- 
current corneal erosions, serpentic ulcer, 
neuroparalytic keratitis, naso-ocular re- 
flex neuroses, and in endocrine exoph- 


thalmus. The assumption is made that 
many ocular dystrophies are caused or 
aggravated by irritation of the autonomic 
nervous system, especially its sensory 
fibers. The aim of treatment is the elimi- 
nation of all factors which might be 
caused by complicating nervous influ- 
ences. ° Ernst Schmerl. 


Zenatti, E. An electronic ocular sphyg- 
mo-oscillograph. Ann. d’ocul. 183:935- 
942, Nov., 1950. 

To graphically coordinate the intraocu- 
lar arterial and venous pulse pressure the 
author has constructed an ingenious de- 
vice. It consists of 1. a pressure chamber 
with a concave footpiece which is applied 
to the cornea like a tonometer, 2. an elas- 
tic membrane, 3. a piston with a plunger 
at one end and a magnetizable weight at 
the other end, 4. a tube for compressed 
air, and 5. a coil of wire which is con- 
nected with an electronic registering de- 
vice. Chas. A. Bahn. 


6 
OCULAR MOTILITY 


Lyle, T. K. Ocular palsies associated 
with general diseases. Australian and 
New Zealand J. Surg. 20:43-51, Aug., 1950. 

Extraocular muscle paresis or paralysis 
is rather common in diseases of the cen- 
tral nervous system and not infrequently 
is a complication of many metabolic 
diseases. Diplopia, the presenting symp- 
tom of this complication, is often variable 
in degree, intermittent, and usually associ- 
ated with ptosis. Sometimes, as in early 
myasthenia gravis, it is present only dur- 
ing fatigue. Each new attack may affect 
a different muscle. In cases such as oph- 
thalmoplegic migraine diplopia may be 
preceded by or associated with severe 
unilateral headaches. Exophthalmic oph- 
thalmoplegia and certain forms of dia- 
betes are other general diseases causing 
such palsies. The author groups the dis- 
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eases under these headings: supranuclear, 
nuclear, infranuclear, vascular, neoplastic 
and congenital. F. M. Crage. 


Malbran. Causes of failure in the treat- 
ment of strabimus. Arch. Soc. oftal. 
hispano-am. 10:1062-1070, Oct., 1950. 

The causes of surgical failure are 
grouped under three headings, namely, in- 
correct diagnosis, late institution of treat- 
ment and incorrect treatment. After dis- 
cussion of the factors involved, Malbran 
concludes that tenotomy of the internal 
rectus should never be done in children, 
and that it is indicated only in adults with 
short muscles and enophthalmic eyes, par- 
ticularly in Duane’s syndrome. Tenotomy 
of the external rectus is a satisfactory 
procedure for divergent strabismus, com- 
bined with shortening of the internal rec- 
tus. Tenotomy or myectomy is satisfac- 
tory for hyperfunction of the oblique 
muscles. The most effective operation for 
convergent strabismus is a recession of 
the interni not to exceed 5 mm. A reces- 
sion is equally effective in hyperactivity 
of the inferior oblique. A resection is ap- 
plicable to all muscles for the purposes of 
shortening. The cinch operation is effec- 
tive in low degrees of strabismus, and has 
the advantage of a certain degree of post- 
operative control. Ray K. Daily. 


Palomar Collado, F. Characteristics and 
terminology of ocular dynamics. Arch. 
Soc. oftal. hispano-am. 10 :921-926, Sept., 
1950. 

The action of the extraocular muscles is 
discussed. (3 figures, 1 table) 

Ray K. Daily. 


7 
CONJUNCTIVA, CORNEA, SCLERA 


Braley, A. E. Evaluation of treatment 
of herpes simplex corneae with the newer 
antibiotics. J. Iowa St. M. Soc. 40:486- 
490, Oct., 1950. 


Aureomycin ointment is the treatment 
of choice in recurrent herpes of the 
cornea. Healing usually occurs in 24 to 48 
hours. The development of disciform 
keratitis is less if the primary herpes in- 
fection of the cornea is treated with 
aureomycin ointment instead of the 
usual iodine cauterization. The patients 
giving a history of repeated herpes labia- 
lis, marked conjunctivitis, ulceration of 
the lid border, and dendritic keratitis 
usually develop disciform keratitis. The 
latter group requires repeated application 
of iodine. Irwin Gaynon. 


Capolongo, C. The necessity of provid- 
ing correctional institution for juvenile 
delinquents with trachoma. Riv. ital. del 
trachoma e di pat. oculare esotica. 11 :19- 
24, Jan.-March, 1950. 

A statistical and legal study shows the 
need for providing institutional segrega- 
tion for juvenile delinquents with tra- 
choma. The law provides that other con- 
tagious diseases must be isolated and the 
author feels that the incidence and the 
character of the disease makes this manda- 
tory in trachoma. Francis P. Guida. 


Frandsen, Emil. Corneal chicken pox. 
Acta ophth. 28:113-119, 1950. 

The literature is reviewed and two 
cases reported. The patients were children 
in whom a generalized chickenpox erup- 
tion was followed ten days later by a deep 
central infiltration of the corneal paren- 
chyma. The infiltration was sharply de- 
fined, with a denser marginal zone. In one 
case the lesion ran a protracted course, 
turning into a deep keratitis disciformis, 
with deep vascularization ; a large opacity 
remained and vision was reduced to 6/24. 
In the other the lesion disappeared in two 
weeks, leaving a small opacity, and a 
visual acuity of 3/6. The late appearance 
of the keratitis is similar to the late com- 
plications in the nervous system, and is 


i 

{ 
= 
| 2 
a 
4 


ABSTRACTS 659 


regarded as an allergic manifestation in 
the corneal parenchyma. Louis Daily. 


Friede, Reinhard. Medical and opera- 
tive treatment of serpiginous ulcer. Klin. 
Monatsbl. f. Augenh. 117 :391-405, 1950. 


The treatment of serpiginous ulcer gen- 
erally fails because the drugs which are 
applied fail to reach the bacteria which lie 
in the progressive margin of the ulcer. 
The parenchyma is replete with fluid as a 
result of stasis, and the fluid exercises a 
strong hydrostatic pressure against the 
entrance of solutions of drugs. It, there- 
fore, becomes necessary to dehydrate the 
tissue before one applies drugs in solu- 
tion. To this end the author applies a 
cotton applicator saturated with a strong 
solution of alcohol for two minutes to the 
cocainized ulcer. Half an hour later, the 
region is again cocainized and an appli- 
cator, dipped in an alcoholic solution of 
5 percent prontosil, 2 percent optochin, 
and 5 percent iodine is applied to the de- 
hydrated tissue. This procedure is re- 
peated from three to eight times a day. 
The tendency of the ulcer to progress is 
abolished in 24 to 48 hours. 

After having convinced himself by ani- 
mal experimentation that the cornea toler- 
ates the injection of drugs and that no 
essential injury to the cornea remains 
except for the white line where the needle 
has penetrated the corna, the author in- 
jects 2 minims of penicillin (200,000 units 
in 0.5 cm.) into the cornea under the ulcer. 
The whole tissue becomes infiltrated by 
penicillin and the severest form of ulcer 
can be cured. 

The author cleans chronic ulcers by 
trephining the cornea around the ulcer 
and removing the necrotized tissue even 
if he must cut away all layers down to 
Descemet’s membrane, but he is careful 
not .to penetrate this membrane. The 
edema of the cornea decreases immedi- 
ately, but to prevent the formation of scar 


tissue the author keeps the trephined area 
in a constant deturgescent state by apply- 
ing dextrose powder to the trephined area 
several times a day, after cocainization. 
Regeneration of the corneal stroma usu- 
ally occurs in a semitransparent form. 
Only rarely does the area become opaque 
and in rare cases entirely clear. 
R. Grunfeld. 


Grom, Edward. A new type of hyper- 
trophic conjunctivitis. Arch. Soc. oftal. 
hispano-am. 10:1101-1114, Oct., 1950. 

Among 2,184 children on Margaret’s 
Island 202 cases of a distinct type of hy- 
pertrophic conjunctivitis were found, The 
diagnosis was made clinically, histologi- 
cally and bacteriologically. The clinical 
symptoms were intermediate between 
initial trachoma and follicular conjunc- 
tivitis. The disease differed from tra- 
choma in that there were no corneal 
changes, or cicatrization. The granula- 
tions of the tarsal conjunctiva were similar 
to early trachoma. The author concludes 
that this lesion represents an atypical fol- 
licular conjunctivitis, caused by the ac- 
tion of the sun, dust, and salt on a hyper- 
sensitive conjunctiva. The best thera- 
peutic results were obtained from local 
instillation of penicillin and a zinc sul- 
phate solution in antistine-privine drops, 
combined with multivitamin therapy. (11 
figures) Ray K. Daily. 


Keeney, A. H., and Hunter, M.C. 
Human infection with the Newcastle 
virus of fowls. Arch. Ophth. 44:573-580, 
Oct., 1950. 

The authors present a proved case of 
Newcastle infection in man and indicate 
the nature of the avian disease and its in- 
creasing significance in our fool supply. 
The disease in man appears much less 
severe than it may be in fowls and is 
primarily marked by acute papillary con- 
junctivitis with regional lymphadenitis 
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and secondary infiltration of the corneal 
epithelium. Systemic symptoms of mild 
leukopenia, relative lymphocytosis, head- 
ache and chills occurred as brief phe- 
nomena associated with a transient 


viremia. Virus material isolated from the 
conjuctiva and the blood stream was iden- 
tified as Newcastle virus. A significant 
antibody response was demonstrated in 
the patient’s serum. Edward J. Swets. 


Lindner, K. A contribution to kerato- 
plasty. Arch. Ophth. 43:769-771, April, 
1950. 

The Franceschetti hand trephine is used 
for excising the disc in both the donor and 
recipient eyes. Intraocular injury is 
avoided during the trephining of the re- 
cipient eye by the injection of Ringer’s 
solution into the anterior chamber. This 
is carried out by an assistant through a 
sharp needle thrust horizontally through 
the cornea. This constant injection of so- 
lution deepens the chamber and keeps it 
deep even after some aqueous begins to 
escape from the nearly complete incision. 

John C. Long. 


Maione, Mario. Histologic contribution 
to the pathogenetic interpretation of band 
keratitis in relation to degenerations of 
the glass membranes of the eye. Ann. di 
ottal. e clin. ocul. 76:193-208, July, 1950. 

A detailed study of serial sections of 
corneas with band keratitis leads to the 
hypothesis that the glass membranes 
(Bowman’s, Descemet’s, and Bruch’s) 
may be considered true organs, but in the 
development of disease they behave like 
simple colloidal membranes that are affec- 
ted by variations in the physicochemical 
equilibrium of the substances with which 
they are in contact and in consequence 
undergo hyaloid, amyloid, and other forms 
of degeneration. (References) 

Harry K. Messenger. 


Mazar, S. A., and Bogdasarian, R. M. 
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Adrenocorticotropic hormone; its success- 
ful use in keratitis in a diabetic with 
moderate heart disease. J.A.M.A. 144: 
1369-1371, Dec. 16, 1950. 

The successful use of adrenocortico- 
tropic hormone is reported in a single 
longstanding case of superficial dissemin- 
ated keratitis. After ten days when 360 
mg. had been used there was a striking 
clinical cure which has been sustained for 
six months. Of marked interest was coex- 
istent diabetes requiring 65 units of in- 
sulin daily, and severe arteriosclerotic 
heart disease requiring digitalis and mer- 
curial diuretics. These diseases are a con- 
traindication to the use of ACTH. The 
past history was not encouraging in that 
the patient, aged 59, had undergone cys- 
totomy, cholecystectomy, myomectomy, 
hysterectomy, tonsillectomy, and had had 
three attacks of pneumonia. A carefully 
worked out and well directed drug and 
hospital schedule, fortified with excellent 
laboratory support, was a manifest factor 
in this dramatic cure. Claude L. LaRue. 


Miller, O. B., Arbesman, C., and Baer, 
R. L. Disseminated cutaneous herpes 
simplex (Kaposi’s varicelliform erup- 
tion): report of a case complicated by 
pregnancy and herpetic keratitis, and re- 
view of the literature of congenital mal- 
formations due to dermatotropic virus in- 
fections in the pregnant mother. Arch. 
Derm. and Syph. 62 :477-490, Oct., 1950. 

A white woman, aged 24 years, suffered 
an attack of disseminated cutaneous her- 
pes simplex in an existing atopic dermati- 
tis during the second and third months of 
her pregnancy. It was complicated by a 
bilateral herpetic (dendritic) keratitis 
which appeared eight days after the onset 
of the cutaneous eruption, which had al- 
ready disappeared. Aqueous aureomycin 
instillations and Zephiran irrigations were 
the local treatment. Decided improvement 
occurred in two days. She had suffered 
an attack of Kaposi’s disease when i6 
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years old. Discussion of etiology, diagno- 
sis, prognosis, complications, and therapy 
are an important part of the report. Her 
healthy infant, now nine months old, 
shows no defects. F. M. Crage. 


Monciino, Nicolo, Paraaminosalicylic 
acid in trachoma. Riv. ital. del trachoma e 
di pat. oculare esotica. 11:5-8, April-June, 
1950. 

Paraaminosalicylic acid was adminis- 
tered in 9 to 10-gram daily doses divided 
into six portions every three hours, with 
a six hour interval. This was carried out 
in ten-day cycles with three-day rest 
periods. The average treatment lasted for 
three cycles. The results were quite fav- 
orable. Small and medium sized granules 
were resorbed, the large granules were 
rapidly cicatrized and papillary hyper- 
trophy regressed. 

Francis P. Guida. 


Pijoan, Michel. Chloromycetin in the 
treatment of trachoma. J. Trop. Med. and 
Hyg. 53:193-197, Sept., 1950. 


Chloromycetin in adequate doses, 3 
grams in divided doses during the first 24 
hours and continued at the rate of 250 
mg. every three hours around the clock 
for at least four days, reduced the lesions 
present in the eyes of trachoma patients. 

Irwin Gaynon. 


Redi, Francesco. Is there any connec- 
tion between the clinical forms of tra- 
choma and the histologic picture of extra- 
ocular granulation? Riv. ital. del trachoma 
e di pat. oculare esotica 11:7-17, Jan- 
March, 1950. 


A study was made of the histologic 
pattern of granulation tissue formed after 
excision of a block of skin and subcutan- 
eous tissue from the medial surface of the 
forearm of patients with benign trachom- 
atous changes and with marked cicatricial 
changes. No differences could be found in 


the various components of granulation 
tissue. Francis P. Guida. 


Saltzman, S. L., and Greenwood, M. A. 
Corneal opacity acting as a concave lens. 
Arch. Ophth. 43 :755-758, April, 1950. 

A faint, circular macula of the cornea, 
about 2 mm. in diameter had roughly the 
contour of a faceted bowl, with its deep- 
est point almost exactly at its center. This 
somewhat peripheral corneal opacity pro- 
duced a startling shadow during examina- 
tion, giving the false impression of a cys- 
tic body in the vitreous or one springing 
from the retina. The corneal facet, serving 
as a strong minus lens, was responsible 
for the optical illusion. John C. Long. 


Scuderi, G. and Bonaccorsi, A. Forma- 
tion of voluminous conjunctival cysts in 
cases of old trachoma. Riv. ital. del tra- 
choma e di pat. oculare esotica 11:25-31, 
Jan.-March, 1950. 

Three large cysts of the conjunctiva 
found in patients with old trachoma are 
described. One in the semilunar fold is 
ascribed to the closure of a crypt or a 
preformed epithelial invagination, a sec- 
ond, on the medial bulbar conjunctiva, 
probably was caused by inclusion of epi- 
thelium, and the third, in the lower 
fornix, was thought to represent blockage 
of a duct of a gland of Krause. 

Francis P. Guida. 


Thygeson, Phillips, Superficial punctate 
keratitis. |.A.M.A. 144:1544-1549, Dec. 30, 
1950. 

The term superficial punctate keratitis 
was first used to describe what is now 
commonly known as epidemic keratocon- 
junctivitis. The distinction between punc- 
tate epithelial and punctate subepithelial 
and other types of punctate corneal 
lesions has not been clear in the literature. 
Superficial punctate keratitis is a well- 
named bilateral clinical entity with the 
following picture. There are from 3 to 20 
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small discrete epithelial opacities largely 
in the pupillary area, visible only with the 
slitlamp except that a few may be seen 
with the loupe. Lesions stain feebly or not 
at all, are nonulcerative and without sub- 
epithelial infiltration. The surrounding 
epithelium is usually normal. The pattern 
of opacities remains fairly fixed for 
months and the corneal sensitivity re- 
duced, but the patient has photophobia, 
burning, smarting and blurred vision. It 
occurs in both sexes between the ages of 8 
to 65 years. Three years is the minimum 
healing time. 

The disease is totally resistant to ordi- 
nary antiseptics and sulfonamides, peni- 
cillin, streptomycin, tyrothricin and 
aureomycin. Therapeutically valuable 
measures are 1. application of 3.5 percent 
tincture of iodine after removal of the 
entire corneal epithelium and 2. repeated 
smallpox vaccinations used as in recurrent 
herpes simplex infections. Complete heal- 
ing occurs only in about half the cases 
but some degree of symptomatic relief is 
obtained in all. 

Differential diagnosis is often difficult. 
At least eleven different types of epithelial 
keratitis are known. The most confusing 
are epidemic keratoconjunctivitis which 
is common, and nummular keratitis which 
is rare in the United States. 

Claude L. LaRue. 


Vaserot Carrillo, Carlos. A study of tra- 
choma in Spain. Arch. Soc. oftal. hispano- 
am. 10:1219-1226, Nov., 1950. 

Trachoma is widespread in many sec- 
tins of Spain and is responsible for most 
of the blindness. The author discusses the 
problem from a social and public health 
viewpoint. Ray K. Daily. 


Villaseca E., Alfredo. Meibomian epi- 
thelial keratitis. Arch. chilenos de oft. 5: 
573-578, Jan.-Dec., 1948. 

Five cases are described. The clinical 
characteristic is that of being located 


predominantly in the lower part of the 
cornea. The diagnosis is confirmed by ex- 
pression of scanty secretion, serous, 
mucous, or purulent in quality, from one 
or more of the mouths of the meibomian 
glands. Special reference is made by the 
author to a paper in which Thygeson 
attributes the condition to the staphy- 
lococcus aureus. W. H. Crisp. 


Zeppa, Rosario. Trachoma in the prov- 
ince of Benevento. Riv. ital. del trachoma 
e di pat. oculare esotica 1129-13, April- 
June, 1950. 

This is a study of the status of tracho- 
ma in the province of Benevento. The 
figures usually published are shown to be 
fallacious. There is a need for breaking 
down the methods used by patients to 
hide their condition. Francs P. Guida. 


8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 
Espildora Luque, C. Heterochromia 
iridis complicata. Arch. chilenos de oft. 
:569-572, Jan.-Dec., 1948. 
The author recites briefly four cases in 


which the exact diagnosis might be doubt- 
ful. W. H. Crisp. 


Huggert, A. Anterior choroiditis in 
chronic uveitis. Acta ophth. 28:121-127, 
1690. 

This is an analysis of 23 case histories 
of anterior choroiditis, not due to lues or 
sympathetic ophthalmia. The data are 
tabulated as to age, sex, condition of the 
lungs and feet, Mantoux reaction, the 
presence of parotitis and iritic nodules, 
pathoanatomical findings, the manifesta- 
tion of choroiditis, and the etiology. In 11 
cases the probable etiologic diagnosis was 
benign lymphogranulomatosis, in two 
tuberculosis, and in the rest the etiology 
was not determined. It is shown that an- 
terior choroiditis is more common than 
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was previously believed, especially in the 
forms of uveitis associated with iris 
nodules. Louis Daily. 


Koff, Raphael and others. Subconjunc- 
tival injection of cortisone in_ iritis. 
J.A.M.A., 144:1259-1260, Dec. 9, 1950. 

A practical method of injecting corti- 
sone subconjunctivally in iritis is de- 
scribed and results are reported. After 
anesthetizing the conjunctiva with ponto- 
caine and placing a pledget of cocaine at 
the site of injection, usually 5 or. 6 mm. 
above the upper limbus, 0.2 to 0.4 cc. of 
cortisone is injected subconjunctivally 
with a 23-gage needle. This is repeated if 
necessary in 48 or 72 hours, using differ- 
ent sites. Of nine patients with acute or 
acute recurrent iritis, seven had received 
atropine, vaccine, salicylates and heat 
without improvement. In eight there was 
disappearance of pain, hyperemia, and 
exudate in from 4 to 24 hours after using 
cortisone. Newly formed adhesions, unre- 
sponsive to atropine, were broken and the 
pupil dilated but old synechiae were un- 
changed. Two or three injections were 
required. Of six patients with chronic 
granulomatous uveitis previously treated 
with pituitary adrenocorticotropic hor- 
mone, three did not respond and neither 
did these three respond to cortisone in- 
jected locally. Cortisone so injected is 
harmless, painless and produces no se- 
quelae. While it does not actually cure 
iritis it changes the acute and progress- 
ing inflammation into one that is subsid- 
ing and easily controlled. 

Claude L. LaRue. 


Kyrieleis, W. Discontinuous reversible 
arteriopathia in uveitis. Arch. f. Ophth. 
150 :600-613, 1950. 

In 6 cases of panuveitis or iridocyclitis 
which are shortly described, foci of the 
choroid were seen when the fundus be- 
came visible. The arteries were dotted 
with small white patches. These changes 
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are said to be due to hyperergic responses 
of the arterial walls to allergens. The 
allergens probably originate from some 
foci of the uvea. Involvement of the 
autonomic nerves supplying the arteries 
is postulated. Ernst Schmerl. 


Mueller, Horst. The pathogenesis of 
nonpurulent endogenous uveitis and the 
role of allergy in infections. Arch. f. 
Ophth. 150 :423-458, 1950. 

The records of 395 men and 466 women 
with nonpurulent uveitis are studied and 
the results of this study are summarized. 
Where signs of an active or a formerly 
active tuberculosis are found the endog- 
enous uveitis probably is of tuberculous 
origin. Where a recent streptococcus in- 
fection or an older focus can be demon- 
strated an allergic condition might have 
developed. The rheumatic state on the 
basis of an allergy to infection is said to 
occur in Germany eight times as often as 
tuberculosis. In these cases the endog- 
enous uveitis probably is of allergic 
origin. The ratio: anterior uveitis to pos- 
terior uveitis to panuveitis is given as 5 
to 2 to 1. Tuberculous uveitis is most 
often found in the posterior half of the 
uvea, while allergic uveitis is more often 
seen in the anterior segment of the eye- 
ball. Ernst Schmerl. 


Spies, T. D., and Stone, R. E. The effect 
of the local application of synthetic corti- 
sone acetate on the lesions of iritis and 
uveitis, of allergic dermatitis, and of 
psoriasis. South. M. J. 43:871-874, Oct., 
1950. 


Of the six cases reported, two had 
rheumatoid arthritis with extensive and 
debilitating inflammatory reaction of the 
eyes. The arthritis had been recurrent for 
years. The intense ocular pain, lacrima- 
tion, injection and itching produced by 
the iritis and uveitis present only during 
the last attack of arthritis, disappeared 
and the eyes felt normal on the sixth day 
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of local application of cortisone oph- 
thalmic ointment. The ointment contain- 
ing .025 grams of cortisone acetate per 
gram was used every half hour for six 
days. The arthritis was unaffected. 

Cortisone is said to play a fundamental 
role in the enzymatic processes of all the 
cells and offers great opportunities for 
practical therapeutic application. 

F. M. Crage. 


Toselli, C., and Heer, G. Cytological 
changes in the aqueous under experi- 
mental conditions. Rassegna ital. d’ottal. 
19 :392-397, Sept.-Oct., 1950. 

Clinico-anatomical experiments were 
made to demonstrate the importance of 
lesions of the cervical sympathetic in the 
precipitation of endothelial cells such as 
are found in the heterochromia of Fuchs. 
The experiments were made upon rabbit 
eyes, where the effects of stimulation and 
of paralysis of the ganglion demonstrated 
changes in the cells of the aqueous. These 
were compared with the changes follow- 
ing injection of alcohol into the orbit. The 
latter are similar to those described by 
Fuchs. (2 figures) Eugene M. Blake. 


9 
GLAUCOMA AND OCULAR TENSION 


Araté, Stephen. Angiodiathermy and 
its application in glaucoma. Ophthalmo- 
logica 120:325-333, Nov., 1950. 


The author’s angiodiathermy consists 
of the application to the anterior sclera 
of a coagulating high-frequency current 
by means of needle-shaped electrodes of 
1.5 mm. length. The applications are made 
in front of the insertion of both horizontal 
rectus muscles, aiming at the anterior 
ciliary and posterior long ciliary arteries. 
It is doubtful that these vessels were 
actually closed off since the author makes 
no mention of any gross signs of circula- 
tory deficiency in the anterior segment. 
His procedure represents an amplifica- 


tion of DuPont Guerry’s angiodiathermy 
(Am, J. Ophth. 27:1376, 1944). Araté’s 
simple and apparently harmless operation 
is of no avail in the inflammatory glau- 
coma of man, but proves to be very good 
and reliable in glaucoma simplex. 


Peter C. Kronfeld. 


Kettesy, A. Cyclanemization, a new 
surgical procedure against glaucoma. 
Ophthalmologica 120 :334-348, Nov., 1950. 

Aiming at a reduction of the blood sup- 
ply to the ciliary body, this operation 
consists of the application of a coagulat- 
ing high-frequency current to the sclera 
just behind the insertion of both hori- 
zontal rectus muscles. These applications 
are facilitated by an instrument similar 
to but smaller than Arruga’s protector, 
permitting the introduction of the elec- 
trode under the muscle. The operation 
was performed on 54 human eyes. The 
results are similar to those obtained with 
cyclodialysis. Chronic glaucomas with 
tensions between 30 and 40 mm. Hg 
Schigtz seem most suitable. 

Peter C. Kronfeld. 


Kronfeld, P. C. Preglaucoma. Arch. 
chilenos de oft. 5 :563-538, Jan.-Dec., 1948. 


This translation of a theme selected for 
discussion by the Program Committee of 
the Pan-American Congress, 1948, credits 
Harry Gradle with the coining of the 
title. Diagnostic technique as to the exist- 
ence of the preliminary tendency toward 
glaucoma includes 1. estimation of the 
dimensions of the anterior chamber with 
the slitlamp; 2. gonioscopy, indicating 
more or less narrowing of the chamber 
angle; and 3. provocative tests (dark 
room and reading tests). The most prac- 
tical and specific test for wide-angle 
glaucoma, in the author’s experience, is 
Marx’s test by water ingestion. 

W. H. Crisp. 


Matteucci, P., and Kluzer, G. The rela- 
tions between ocular tonus and intraspinal 
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pressure in the pathogenesis of glaucoma- 
tous excavation. Riv. oto-neuro-oftal. 25: 
119-126, March-April, 1950. 


Clinical and experimental studies on 
the relation between the intracranial 
pressure and ocular tension show that in 
cases of incomplete glaucoma without 
hypertension or without excavation, a 
retinal vascular factor is essential in the 
pathogenesis of optic disc excavation. The 
intracranial pressure can only be a purely 
mechanical element in incomplete glau- 
coma without excavation. 

Melchior Lémbardo. 


Niedermeier, Siegfried. The regulation 
of the intraocular pressure. Arch. f. 
Ophth. 150 :665-670, 1950. 

The author emphasizes the role of the 
autonomic nervous system and states that 
the endocrine glands affect the eye 
through nervous pathways. 

Ernst Schmerl. 


Panepinto, V. The pathogenesis of 
traumatic glaucoma. Ann. di ottal. e clin. 
ocul. 76:266-273, Aug., 1950. 

The etiology of traumatic glaucoma is 
to be sought on the one hand in the 
liberation of histamine within the eye 
at the level of the endings of the sensory 
nerve fibers, and on the other hand in 
anatomic and functional alterations in the 
mechanism which regulates the intraocu- 
lar pressure. Panepinto accepts Elwin’s 
conception of the mechanism for main- 
tenance of normal intraocular pressure, 
but thinks that the ocular branch of the 
trigeminal nerve should be included in 
the reflex arc. The role of the trigeminal 
must be to determine the activity of the 
regulatory center by serving as an affer- 
ent path for impulses originating from 
variations in the intraocular pressure. 
Panepinto presents a case of essential 
acute traumatic glaucoma that came 
under his observation. Comparatively few 
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such cases, called “essential” because un- 
associated with structural injury of the 
eye and occurring immediately after 
trauma in a person presumably not pre- 
disposed to glaucoma, have been reported 
in the literature. 

Harry K. Messenger. 


Rosengren, B. Studies in depth of the 
anterior chamber of the eye in primary 
glaucoma, Arch. Ophth. 44:523-538, Oct., 
1950. 


The axial depth of the anterior chamber 
was measured by Lindstedt’s method 
on 104 glaucomatous and 810 normal eyes. 
The depth of the anterior chamber in 
glaucomatous eyes was on the average 
less than that in normal eyes. The shal- 
low anterior chamber in glaucomatous 
eyes is not a consequence of the increase 
in intraocular pressure. The difference 
in depth of the chamber of normal and 
glaucomatous eyes exists before the pres- 
sure increases and has been shown to be 
independent of this increase. The shal- 
lowness of the anterior chamber in glau- 
coma is explained by supposing that a 
shallow chamber predisposes the eye to 
glaucoma. Eyes which become subject 
to glaucoma as a consequence of a shal- 
low anterior chamber are characterized 
by the occurrence of acute attacks in the 
majority of cases. In certain instances, 
however, the glaucoma takes the form of 
uncomplicated glaucoma simplex. 

Edward J. Swets. 


Sédan, J., and Sédan-Bauby, S. Myopia 
due to glaucoma. Ophthalmologica 120: 
316-319, Nov., 1950. 

A 52-year-old man with signs of syphi- 
litic infection was observed for a period 
of 20 years, during which he had in his 
right eye a number of glaucomatous at- 
tacks of the prodromal type with com- 
plete restoration of vision after each at- 
tack except for the gradual development 
of a myopia which finally reached 3.5 
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diopters. This unilateral recurrent glau- 
coma (perhaps of the type of the glau- 
comato-cyclitic crises of Schoenberg and 
Posner) was associated with a slowly 
progressive anesthesia in the area of the 
ophthalmic nerve. Finally the glaucoma 
became chronic and was treated sur- 


gically. The author attributes the myopia 
to an increase in the refractive index of 
the crystalline lens. Peter C. Kronfeld. 


Weekers, L., and Weekers, R. The 
pathogenesis of buphthalmos. Ophthal- 
mologica 120 :285-298, Nov., 1950. 

Five thoroughly studied cases of buph- 
thalmos are reported. The disease is the 
result of hereditary malformations. The 
malformations causing buphthalmos are 
closely related to those underlying meg- 
alocornea and juvenile glaucoma. The 
gonioscopic findings and the study of the 
aqueous veins do not entirely explain the 
elevation of ocular tension. The authors 
assume the coexistence of malformations 
involving the vascular system of the uvea 
and, therefore, prefer iridencleisis to goni- 
otomy in the surgical treatment of buph- 
thalmos. Peter C. Kronfeld. 


10 
CRYSTALLINE LENS 

Bonavolonta, Aldo. Glaucoma second- 
ary to hypermature cataract. Rassegna 
ital. d’ottal. 19 :326-347, Sept.- Oct., 1950. 

The author dicusses the glaucoma sec- 
ondary to hypermature cataract under 
three headings ; 1. glaucoma secondary to 
spontaneous rupture of the capsule, 2. that 
secondary to the process of spontaneous 
resorption of the cataract, and, 3. that 
which manifests itself independent of the 
former two factors. One case of spontane- 
ous rupture of the capsule and one of 
spontaneous resorption are related. Thir- 
teen examples of hypertension with only 
hypermaturity of the lens are reported. 
The pathogenesis and treatment are con- 
sidered. Eugene M. Blake. 
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Corrado, A., and Toselli, C. Partial, 
congenital biphakia. Rassegna ital. d’ottal. 
19 :380-383, Sept.-Oct., 1950. 

A 20-year-old girl was seen with a pos- 
terior subluxation of the lens of the left 
eye and high myopia. The biomicroscope 
revealed a division of the lens in the 
frontal plane, produced by a deep furrow. 
The anterior portion was more opaque 
than the posterior. No rudiments of zonu- 
lar fibers were to be seen. The anomaly 
is explained as being due to a disturbance 
of the lens at the equator where the hya- 
loid and the tunica vasculosa vessels 
meet. Numerous other interesting and 
unusual cases of double lenses are re- 
ported from the literature. (1 colored 
figure) Eugene M. Blake. 


Cowan, A., and Klauder, J. V. Fre- 
quency of occurrence of cataract in atopic 
dermatitis. Arch. Ophth. 43 :759-768, April, 
1950. 

The eyes of 100 patients with atopic 
dermatitis were examined biomicroscopi- 
cally and the findings compared with 
those of 100 patients with no evidence of 
local or general disease which might con- 
tribute to cataract. All patients were un- 
der the age of forty. In the control group 
acquired lenticular opacities were found 
in 24 percent of all eyes and in 28 percent 
of all patients examined. However, none 
of the control group showed grossly de- 
monstrable acquired cataract or cataract 
that could be considered potentially pro- 
gressive. Of the patients with atopic der- 
matitis, asquired lenticular opacities of 
some kind were found in 22.5 percent of 
all eyes and in 26 percent of all patients. 
In eight of these atopic dermatitis pa- 
tients there was the definite picture of 
cataracta complicata in some stage of de- 
velopment. The cataract associated with 
and part of atopic dermatitis is character- 
istic. It nearly always appears first in the 
region of the pole immediately in front 
of the posterior capsule. It begins with a 
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few small globules or vacuoles which 
multiply, enlarge and coalesce until there 
is a mass of opaque bodies forming a thin 
disciform or rosette opacity just in front 
of and parallel to the posterior capsule. 
Soon a similar opacity develops in the an- 
terior subcapsular zone. John C. Long. 


Gormaz, Alberto. Pimentel loop in the 
cataract operation. Arch. chilenos de oft. 
5 :603-607, Jan.-Dec., 1948. 


Gormaz records a series of cases op- 
erated upon with the Pimentel loop, which 
he finds permits intracapsular extraction 
in 92.5 percent of the cases. 


W. H. Crisp. 


Lund, A., and Sjontoft. F. Congenital 
ectopia lentis. Acta ophth. 28 :33-48, 1950. 


After a brief review of the literature, 
the author reports an analysis of 148 
cases, collected from the records of the 
clinics and Blind Institution of Copen- 
hagen. The most important complications 
are increased tension and retinal detach- 
ment. An effort was made to determine 
whether the hereditary cases differ from 
the nonhereditary, especially as to their 
course and relation to arachnodactyly and 
other congenital deformities. Malforma- 
tions of the eyes were twice as frequent 
and secondary glaucoma was somewhat 
more frequent in the hereditary group. 
The incidence of arachnodactyly and cata- 
ract was alike in the two groups. Vision 
was much better in the hereditary group 
and all the retinal detachments fell within 
the nonhereditary group. Surgical treat- 
ment is indicated in cases with cataract or 
glaucoma, and extraction of the lens ap- 
pears to be the only effective procedure. 
Discission is of little value, and optical 
iridectomy only rarely brings about last- 
ing visual improvement. Louis Daily. 


McDonald, P. R., and Purnell, J. E. The 
dislocated lens. J.A.M.A. 145 :220-226, Jan. 
27, 1951. 


667 


Dislocated lenses, mentioned as long 
ago as 200 years, are classified as 1. con- 
genital, 2. traumatic and 3. secondary. 
Though modern literature is sparse, this 
study reports 114 such eyes. Serious se- 
quelae occur when a lens is not in its nor- 
mal position and treatment in general is 
surgical. In congenital dislocations, how- 
ever, surgery is indicated only when im- 
provement of vision by optical means is 
impossible. In young children, too, needle 
discission is the operation of choice, while 
an attempt at lens extraction is preferable 
in adults. Management of traumatic dis- 
location varies from watchful waiting to 
enucleation. At operation corneal section 
should be so placed that the loop or spoon 
may be introduced through the ruptured 
zonule, and iridectomy should be com- 
plete. Subluxation or luxation following 
uveitis is common and the operative pro- 
cedure is usually removal of the lens with 
the loop, the technique varying greatly 
among different operators. There is no one 
method of handling all cases. Patients 
with traumatic dislocations have the poor- 
est outlook for useful vision, those with 
congenital dislocations, the best. 

Claude L, LaRue. 


von Nordheim, R. W. A modification of 
Kalt’s corneoscleral suture. Ophthalmo- 
logica 120 :416-417, Dec., 1950. 

The author recommends a preplaced 
corneoscleral suture of the Liégard type. 
Horizontal parallel bites in cornea and 
sclera are taken and the needles are left 
in place until the incision is completed. 

Peter C. Kronfeld. 


11 
RETINA AND VITREOUS 


Cardello, Giovanni. The importance of 
retinal hemorrhages in the diagnosis of 
early leukemia. Rassegna ital. d’ottal. 19: 
384-391, Sept.-Oct., 1950. 

It is emphasized that retinal hemor- 
rhages may precede demonstrable changes 
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in the blood picture by a considerable 
time, 2 years, in one instance reported. 
Two patients are described; in one an 
acute hemoblastic leukemia and in the 
other a chronic lymphatic leukemia was 
diagnosed. The retinal bleeding is as- 
cribed to an initial alteration of the peri- 
capillary reticulo-histiocyte tissue, (1 fig- 
ure) Eugene M. Blake. 


Dominguez, D., and Girones, A, Macu- 
lar lesions and changes in the lamina 
vitrea. Arch. Soc. oftal. hispano-am. 10: 
1043-1061, Oct., 1950. 

The degenerative lesions in the macula 
are reviewed, The author uses vitamin E 
in retinal degenerative lesions, and he re- 
ports a case of high myopic degeneration, 
in which vision improved significantly un- 
der this treatment. Ray K. Daily. 


Hatschek, Gustav. Additional retinal 
vessel studies in the light of Kretschmer’s 
constitution theory. Klin. Monatsbl. f. 
Augenh. 117 :356-363, 1950. 

The author confirms Scheerer’s findings 
that in the leptosome type of person there 
is a so-called dry fundus with attenuated, 
thin arteries. Physiologic ischemia of the 
retina causes the retina to appear trans- 
parent, cellophane like. In the pycnic type 
the retina is less transparent, the veins 
are broad and tortuous, the retina is red. 
In the leptosome type retinitis albumi- 
nurica, macular degeneration with pig- 
mentary changes and simple glaucoma are 
found more often. In persons of the pyenic 
type thrombosis of the central retinal 
vein, hypertensive retinitis and inflamma- 
tory glaucoma are more prevalent. The 
author adds to these findings his own 
studies of athletic and pycno-athletic 
mixed types. The fundus spasticus is char- 
acteristic of the athletic type accompanied 
by insufficiency of the cerebral vaso- 
motors. In the pycno-athletic mixed type 
idiopathic hypertensive retinitis is com- 
monly found. 
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Studies revealed that in the insane of 
the leptosome schizothyme type the dry 
fundus is even more pronounced than in 
the sane. The fundus gracilis is pale, it 
seems covered by a cellophane membrane, 
the vessels are very narrow. The stasis 
fundus of the pycno-cyclothyme type is 
very red, broad arteried, thick, full and 
has very tortuous veins, If the electro- 
shock therapy in the leptosome type was 
followed by a hyperemic fundus and if it 
persisted for 24 hours the prognosis for 
recovery was good. The value of shock 
therapy could not be prognosticated in the 
pycnic type for the fundus is normally a 
deep red. R. Grunfeld. 


Millan, M., and Araya, A. Syndrome 
of Groenblad and Strandberg (angioid 
streaks). Arch. chilenos de oft. 5 :625-628, 
Jan.-Dec., 1948. 

This is the barest mention of a single 
case, in a married man of 31 years with 
three children, a glass blower. (2 figures) 

W. H. Crisp. 


Pajtas, J. Hereditary pseudoglioma. 
Ophthalmologica 120 :411-415, Dec., 1950. 

In four male representatives of three 
generations of one family the occurrence 
of a very similar if not identical form of 
bilateral congenital pseudoglioma is re- 
ported. Three of the patients were epilep- 
tics. There was no opportunity for his- 
tological examination. The disease was 
thought to be a hereditary sex-linked re- 
cessive form of exudative retinitis. 

Peter C. Kronfeld. 


Rusodimos, C. N. The role of the sym- 
pathetic in the genesis of vascular hyper- 
tension and its effect on the eye. Arch. 
Soc. oftal. hispano-am. 10 :1115-1117, Oct., 
1950. 

In an analysis of the etiology of 32 cases 
of retinal hemorrhage it was noted that 
most of them occurred during the rainy 
season or during changes of weather. 
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Cerebral hemorrhages due to hyperten- 
sion also occurred during the same mete- 
orological conditions, and are attributed 
to brusque changes in systolic pressure 
which arise from disturbances in the 
neurovegetative equilibrium. The author 
illustrates the relation of these vascular 
accidents to weather conditions diagram- 
matically. Ray K. Daily. 


Schulte, D. Vascular studies with the 
ophthalmoscope and slitlamp. 3rd com- 
munication: the elicitation of beading and 
the backward fllow of arterial blood in the 
retina. Klin. Monatsbl. f. Augenh. 117: 
337-356, 1950. 

If the eyeball is compressed by a pres- 
sure exceeding that of the systolic arterial 
pressure present in the eye, the arteries 
of the eyeball become compressed and the 
blood column will take the form of bead- 
ing and will flow backward, that is, cen- 
tripetally, a condition similar to that seen 
shortly after an embolus of the central 
retinal artery. The same thing is seen 
in the veins but much earlier when the 
applied pressure exceeds the diastolic 
retinal arterial pressure. However, in cer- 
tain eyes this phenomenon cannot be elic- 
ited. The backward flow and beading is 
not seen if the elastic quality of the vessel 
wall is diminished as in arteriosclerosis, 
degenerative vascular diseases or when 
the vessels are ensheathed by connective 
tissue. Hypertension, if not accompanied 
by arteriosclerosis, will allow this phe- 
nomenon to occur, and this may be used 
as an aid in differential diagnosis. 

R. Grunfeld. 


Wexler, D., and Branover, G. Retinal 
capillary lesions in malignant hyperten- 
sion. Arch. Ophth. 44 :539-548, Oct., 1950. 

In recent years attention has been fo- 
cused on the study of the retinal capil- 
laries since there is little question that 
the dynamic physiology of the retina is 
dependent on the integrity of the capillary 


circulation. The present report is based on 
the study of bulk preparations of the 
retinas of 53 eyes in which staining was 
done by the periodic acid-Schiff reagent 
technique. It is the author’s purpose to 
review briefly the capillary lesions in dia- 
betes and to emphasize the lesions in 
hypertensive vascular disease. Dilatation 
and sacculation of arterial capillaries and 
focal reduplication of their basement 
membranes are the essential lesions in the 
retinal capillaries in malignant hyperten- 
sive vascular disease. Lesions resembling 
the microaneurysms is diabetes are fre- 
quently seen, but are not nearly as nu- 
merous as in the retina in diabetes. This 
hypertensive vascular disease is limited 
to the arterial capillary circulation, in con- 
tradistinction to the picture of diabetes, in 
which the lesions are predominantly in 
the venous capillary system. No evidence 
was found to indicate that the capillary 
stasis is responsible for the papilledema, 
hemorrhages, or exudates seen in malig- 
nant hypertensive vascular disease. It is 
likely that rupture of the venous lesion of 
diabetes results in more hemorrhage than 
the rupture of the arteriolar lesion of 
hypertensive vascular disease, and clini- 
cally this seems to be true. 
Edward J. Swets. 


12 
OPTIC NERVE AND CHIASM 


Blazar, H. A., and Scheie, H. A. Pseu- 
doglaucoma. Arch. Ophth. 44:499-513, 
Oct., 1950. 


A report of the cases of pseudoglau- 
coma, “low tension glaucoma,” treated at 
the University of Pennsylvania is pre- 
sented. Established causes of pseudoglau- 
coma include 1. tumors, arising near the 
optic chiasm, 2. congenital anomalies, in 
which glaucoma-like cupping of the disc 
may be noted, often associated with visual 
field defects, 3. syphilitic optic nerve 
atrophy and 4. sclerosis of the carotid ar- 
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teries which is considered by many to be 
the most common cause of pseudoglau- 
coma. The term “pseudoglaucoma” is 
suggested for that group of cases in which 
a definite cause is found to explain the 
optic nerve atrophy and progressive vis- 
ual field defects. The term “low tension 
glaucoma” is suggested for that group in 
which no cause is found. These eyes seem 
unable to withstand intraocular pressures 
which fall within what are considered 
normal limits. Four case reports are added 
to that small group in which an explana- 
tion is found. Edward J. Swets. 


Marin-Amat, M. Bilateral atrophy of 
the papillae following severe hemorrhage. 
Arch. Soc. oftal. hispano-am. 10 :1227-1234, 
Nov., 1950. 

A woman, 51 years old, had bilateral 
optic atrophy following severe hemor- 
rhage caused by a gastric ulcer. The 
literature is reviewed. Ray K. Daily. 


13 
NEURO-OPHTHALMOLOGY 


Agnello, Francesco. Myasthenic oph- 
thalmoplegia simulating nuclear progres- 
sive ophthalmoplegia. Riv. oto-neuro- 
oftal. 25:107-118, March-April, 1950. 

The clinical history is given of a man, 
64 years of age, who during the previous 
22 years had had four recurrent attacks of 
bilateral asymmetric external ophthalmo- 
plegia and direct ophthalmos. The other 
cranial nerves never became affected. Sub- 
jectively the patient was affected by as- 
thenia, particularly of the limbs and neck 
muscles. Because of the positive prostig- 
min test and the absence of muscular 
atrophy the disease must be considered of 
central origin. (5 figures) 

Melchior Lombardo. 


Ferrante, A. Transitory amaurosis from 
puncture of the pleural cavity. Ann. di 
ottal. e clin. ocul. 76 :220-226, July, 1950. 


Ferrante presents a case of complete bi- 


lateral amaurosis arising immediately 
after a puncture made in the pleural cavity 
for the reéstablishment of a pneumo- 
thorax. Since the amaurosis occurred be- 
fore any air was introduced into the cavity 
the possibility of an air embolism was ex- 
cluded. All ocular signs were negative 
except for a slight edema of the retina 
around the optic discs. The complete 
blindness, the absence of significant 
changes in the fundus, and the preserva- 
tion of the pupillary reflex to light all 
indicated a cortical site for the lesion. 
Vision returned to normal in six days. 
Ferrante discusses the various theories 
of the nature of the amaurosis that occa- 
sionally follows pleural puncture. Al- 
though the possibility of an air embolism 
can be entertained in many cases, yet at 
least sometimes the amaurosis is more 
likely due to a pleural reflex which is 
transmitted by the vagus and causes a 
cerebral edema. (References) 
Harry K. Messenger. 


Halpern, L. Vertigo due to visual in- 
congruity. Ophthalmologica 120 :320-324, 
Nov., 1950. 

The author reports the case of a 35- 
year-old woman who had unsteadiness of 
gait and veering to the right when walk- 
ing by herself since the age of 15. Routine 
otological and ophthalmological examina- 
tions gave normal results. When ex- 
amined by the author, the patient, with 
her left eye alone, accepted objective ver- 
tical and horizontal directions as sub- 
jectively vertical and horizontal, respec- 
tively. Making these observations with 
her right eye alone the objective vertical 
direction seemed to be tilted 15 to 20 de- 
grees. The perception of geometrical pat- 
terns was normal with the left, but ab- 
normal with the right eye. As is evident, 
the vertigo of this patient is based on the 
disturbed perception of the coordinates of 
the room with the right eye and can 
thus be named optic coordinates’ vertigo. 
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The underlying disturbance is of central 
origin and part of the syndrome of sen- 
sorimotor induction (Arch. Neurol. and 
Psychiatry, 62:330, 1949). 

Peter C. Kronfeld. 


Klingler, M., and Condrau, G. Mislead- 
ing visual field findings in intracranial 
tumors. Ophthalmologica 120 :270-285, 
Nov., 1950. 

Visual field defects in cases of intra- 
cranial tumors are usually local or neigh- 
borhood symptoms and only rarely distant 
symptoms. In four cases observed by the 
authors the lesion of the visual pathway 
represented a distant symptom of the 
tumor. In the first case a meningioma of 
the falx cerebri seated deeply in the left 
parietal region was associated with a mas- 
sive -central scotoma and partial optic 
atrophy on the left side. In the second 
case an astrocytoma of the cerebellum 
caused a severe internal hydrocephalus 
and a bilateral central scotoma which in- 
creased in density after the otherwise un- 
complicated surgical removal of the tu- 
mor. In the last cases meningiomas of 
the falx cerebri were associated with 
homonymous hemianopsia which was 
misleading at first but recognized as a 
distant symptom when the ventriculog- 
raphy or arteriography revealed the true 
location of the tumor. 

Peter C. Kronfeld. 


Kyrieleis, Werner. The diagnosis and 
differential diagnosis of pupillotonia 
(Adie’s syndrome). Klin. Monatsbl. f. 
Augenh. 117 :363-377, 1950. 


The author suggests that the name 
Adie’s syndrome be restricted to the com- 
plete form in which the tonic pupils are 
accompanied by the loss of other reflexes, 
such as the periosteal, and the patellar, 
whereas the others might be called pupil- 
lotonia. He describes the action of various 
drugs and their use as aid in differential 
diagnosis. He calls attention to the well 


known diagnostic aid of acetylmethyl- 
cholin which constricts the tonic pupil 
in a 2.5-percent solution while the normal 
eye needs a 20-percent solution to con- 
tract the pupil. R. Grunfeld. 


Matteucci, P., and Kluzer, G. Primary 
vascular sclerosis with cerebral angi- 
opathy. Rassegna ital. d’ottal. 19 :370-379, 
Sept.-Oct., 1950. 

A 51-year-old man first noticed visual 
failure with hemeralopia four years ago. 
One year later an apoplectic seizure re- 
sulted in an atypical right homonymous 
hemianopia. Both fundi showed practi- 
cally normal retinal vessels, but marked 
sclerosis of the choroidal network about 
the nervehead, and scattered black pig- 
ment spots. The author concludes that the 
cerebral lesion was located above the 
geniculate bodies in the optic radiations 
and that the changes in the eyes are of a 
heredofamilial nature. (4 figures, fundi in 
color) Eugene M. Blake. 


Petrohelos, M. A., and Henderson, J. W. 
The ocular findings of intracranial tumor. 
A study of 358 cases. Tr. Am. Acad. 
Ophth. pp. 89-99, Nov.-Dec., 1950. 

The localizing value of ocular symp- 
toms is less than the literature leads one 
to believe. In this large series of 358 pa- 
tients with intracranial tumors, 334 were 
treated surgically. Papilledema was ob- 
served in 60 percent of the tentorial and 
in 75 percent of the subtentorial tumors. 
It has relatively little localizing value. 
Optic atrophy was present in 10 percent 
of all cases. Field changes were of localiz- 
ing value in 25 percent. Anisocoria was 
observed in 12 percent; the larger pupil 
was on the same side as the tumor in two 
thirds of the patients. Nystagmus oc- 
curred in 10 percent and was usually as- 
sociated with cerebellar disease. Extra- 
ocular muscular pareses were present in 
13 percent and of relatively little localiz- 
ing value. Conjugate weaknesses were 
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observed in 5 percent and were frequently 
associated with pineal tumors. 
Chas. A. Bahn. 


Schweitzer, A. A case of opticochias- 
matic arachnoiditis. Arch. chilenos de oft. 
§:579-581, Jan.-Dec., 1948. 

A man of 58 years had been losing the 
vision of the right eye for two years, and 
had experienced a falling off of that of 
the left for two weeks, with moderate 
headache and marked field changes. In the 
next two months there was further loss of 
vision but improvement in visual field. 
(Field charts.) W. H. Crisp. 


Spaeth, E. B. Nystagmus. Arch. Ophth. 
44 :549-560, Oct., 1950. 

The author details the etiology of three 
types of nystagmus in an attempt to 
clarify the clinical significance of this 
ofttimes important aid in the diagnosis of 
intracranial lesions. Edward J. Swets. 


14 
EYEBALL, ORBIT, SINUSES 


Bentivoglio, Marco. A rare case of tu- 
berculous granuloma of the orbit. Ras- 
segna ital, d’ottal. 19:357-369, Sept.-Oct., 
1950. 


Orbital tuberculosis may arise from 
periostitis of the orbital margin, from the 
lacrymal glands or sac, by extension from 
the globe or optic nerve or sheath, and 
from the nasal accessory sinuses. A case 
is described of monolateral tuberculoma 
of the left orbit. Microscopically giant 
cells and tubercle bacilli were shown, with 
the usual cellular changes of tuberculosis. 
The infection was considered to be exog- 
enous and traumatic. Treatment with 
streptomycin and para-amino salicylic 
acid had little effect upon the process. 
Surgical treatment is recommended as the 
procedure of choice. (2 figures) 

Eugene M. Blake. 
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Camisasca, L., and Salvadori, L. A case 
of abscess of the frontal lobe consecutive 
to erysipelas of the face with acute orbital 
inflammation. Riv. oto-neuro-oftal. 25 :192- 
199, May-June, 1950. 

In a man, 26-years-old, edema of the 
right lids, slight exophthalmos and down- 
ward deviation of the eyeball developed af- 
ter an attack or erysipelas of the face. 
After several days general symptoms be- 
came manifest and a puncture of the right 
frontal lobe released fetid pus. The general 
and local symptoms of the patient im- 
proved soon after but a few days later 
marked choked disc appeared in both eyes. 
This condition of the fundus also disap- 
peared with no disturbance of vision or 
field. Melchior Lombardo. 


Grész, Stephen. Exophthalmic myop- 
athy. Acta ophth. 28:1-6, 1950. 

The author discusses the pathogenesis 
of exophthalmic ophthalmoplegia, which 
he wishes to designate as exophthalmic 
myopathy, in order to stress the muscular 
origin of the diplopia. He stresses the 
primary etiologic role of thyrotropic hor- 
mone, and the importance of a differential 
diagnosis. Louis Daily. 


Marin Enciso, Enrique. Early orbit- 
otomy in purulent processes of the orbit. 
Arch. Soc. oftal. hispano-am. 10 :971-975, 
Sept., 1950. 

Four cases of purulent orbital cellu- 
litis are reported. The author believes that 
in addition to antibiotic therapy, early 
orbitotomy is indicated to prevent exten- 
sion of the purulent process into the 
cranium. Ray K. Daily. 


DeVoe, A. G. Repair of orbital deformi- 
ties with glass wool. Arch. Ophth. 44:514, 
Oct., 1950. 


About five years ago a preliminary re- 
port was made concerning the use of glass 
wool in the restoration of fractures of the 
orbital floor. Sufficient time has elapsed 
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to permit a more thorough evaluation of 
this substance and its behavior in orbital 
tissues, The material was extruded in 9 
of 19 cases in which glass wool was im- 
planted in the orbit or adjacent structures. 
In its present form the use of glass wool 
to repair orbital deformities is not satis- 
factory and recourse should be made to 
autogenous tissues such as bone and carti- 
lage. Edward J. Swets. 


15 
EYELIDS, LACRIMAL APPARATUS 


Arentsen, J., and Bitran, D. Tubercu- 
lous ulcers of the lid. Arch. chilenos de 
oft. 5 :628-638, Jan.-Dec., 1948. 

These lesions were successfully treated 


locally with streptomycin, by infiltration. 
W. H. Crisp. 


Djacos, Constantin. Entropion and 
trichiasis: the solution of their surgical 
problems. Ann. d’ocul. 183 943-956, Nov., 
1950. 

After a historical review the pathology 
is discussed. In trachoma the vertical cica- 
tricial bands which form first in the sub- 
conjunctiva and then in the tarsus make 
the tarsus more concave. They exert the 
maximum pull on the lashbearing margin, 
which they turn down so that trichiasis 
results. In the author’s operation the in- 
verted lid margin is everted approxi- 
mately 90°. Between two horizontal in- 
cisions, 3 and 5 mm. from and parallel 
to the upper lid margin, the tarsus is 
excised without injury to the underlying 
conjunctiva. The lid margin with the in- 
verted lashes is then rotated forward, un- 
til lashes are horizontal and fixed with 
catgut sutures. The lid wound is closed 
with multiple catgut sutures. The Van 
Milligan operation is preferred for the 
lower lid and whenever the conjunctiva 
is greatly shortened. Chas. A. Bahn. 


Scharf, J. Recanalization of the tearduct 
by implantation of a supramid tube. Arch. 
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f. Ophth, 150 :678-682, 1950. 

The tearsack is opened and the blocked 
nasolacrimal duct recanalized with the 
help of Axenfeld’s spoons, Thereafter a 
supramid tube is inserted to obtain perma- 
nent results. 14 patients have been suc- 
cessfully operated upon so far. 

Ernst Schmerl. 


16 
TUMORS 


Cooper, E. L., and Riker, J. L. Malig- 
nant lymphoma of the uveal tract. Tr. 
Am. Acad. Ophth. pp. 116-121, Nov.-Dec., 
1950. 

In the diagnosis of all severe nodular 
or hemorrhagic uveitis, malignant lymph- 
oid disease of unknown etiology should 
be considered as a possible cause. The 
clinical course is frequently that of a typi- 
cal uveal inflammation. The case of a 27- 
year-old man with such a course is re- 
ported in detail. Lymphoid activity was 
metastatic or part of a disseminated dis- 
ease. The progressive granulomatous 
nodular inflammatory process caused de- 
generation of the eye in six months and 
made enucleation necessary. Causative di- 
agnostic examinations were negative. Sec- 
tions of the enucleated eye contained large 
numbers of lymphocyte-like cells in the 
conjunctiva, episclera, uveal tract, retina 
and optic nerve. Chas, A. Bahn. 


Frandsen, A. A case of retinal heman- 
gioma. Acta ophth. 28 :97-101, 1950. 

The literature on retinal hemangioma 
is reviewed and a case reported. The 33- 
year-old woman had had severe cyanosis 
and dyspnea caused by an arteriovenous 
aneurysm of the left lung since early 
childhood. She had small cavernous he- 
mangiomas on the face and ophthalmos- 
copy showed a large hemangioma in the 
left retina, projecting three diopters and 
entirely obscuring the disc, with numer- 
ous tortuous vermiform veins. After extir- 
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pation of the pulmonary aneurysm, the cy- 
anosis and dyspnea subsided, without 
exerting any significant effect on the fun- 
dus. Louis Daily. 


Grom, Edward. Spinocellular epitheli- 
oma of the eyeball. Arch. Soc. oftal. 
hispano-am. 10:1155-1163, Nov., 1950. 

Two cases are reported, one with his- 
tologic data. Both cases were treated by 
excision and coagulation. There was con- 
junctival metastasis in one case five 
months after the excision. The second 
case was free of recurrence when last seen 
after three months. (5 figures) 

Ray K. Daily. 


Jorio, Sergio. Solitary neurinoma of the 
orbit. Riv. oto-neuro-oftal. 25:200-212, 
May-June, 1950. 

A woman of 67 years had a tumefaction 
of the right upper lid which depressed 
the eyeball 12 mm. She complained of 
diplopia and the upward movements of 
the eye were much limited. Palpation re- 
vealed a hard immovable mass in the 
upper part of the orbit, which extended 
towards the apex and was not painful. 
Incision of the orbit showed a capsulated 
growth not adherent to the bone. Micro- 
scopic examination revealed a neurinoma. 

Melchior Lombardo. 


Levitt, J. M. Lymphosarcoma of the lid 
and conjunctiva. New York St. J. Med. 
$0 :2315-2316, Oct. 1, 1950. 

A case of lymphosarcoma involving the 
left eyelid and conjunctiva in a 67 year 
old woman is reported. Irwin Gaynon. 


Olesen, O. Skjoerboek. A case of cho- 
roidal cavernous angioma associated with 
facial naevus flammeus. Acta ophth. 28: 
103-111, 1950. 


The diagnosis was made after enuclea- 


tion, when histologic examination dem- 
onstrated the presence of a 4 mm. by 10 
mm. hemangioma in the posterior pole of 
the eye. The 13-year-old girl, with a con- 
genital naevus flammeus of the left side 
of the face, was discovered to have a 
retinal detachment, behind which were 
seen small pigmented flecks. She was op- 
erated on unsuccessfully by diathermy. 
Nine years later the blind eye developed 
secondary glaucoma with a vascular mem- 
brane on the surface of the iris, and it was 
enucleated, because of pain. 
Louis Daily. 


Oxilia, E. Epithelial tumor of the lacri- 
mal gland (“deviating” epithelioma). 
Ann. di ottal. e clin. ocul. 76 :227-237, July, 
1950. 

Oxilia reports a case of mixed tumor of 
the lacrimal gland and on the basis of a 
detailed histologic study concludes that 
this type of tumor, though strictly of 
epithelial origin, owes its variations in 
structure to deviations induced in the 
stroma by the parenchyma and vice versa. 
(9 photomicrographs, references) 

Harry K. Messenger. 


De Prima, Jore. Primary spindle-cell 
epithelioma of the limbus. Rassegna ital. 
d’ottal. 19 :348-356, Sept.-Oct., 1950. 

A rapidly growing spindle cell epitheli- 
oma developed at the temporal side of the 
limbus of the right eye in a 68-year-old 
man. There had been no trauma. In one 
month, the neoplasm increased from the 
size of a pinhead to that of a kidney bean 
and was excised. The microscope showed 
a proliferation of malpighian elements, 
and many nuclei in the phase of kariokine- 
sis. There were numerous typical “corneal 
pearls.” Prompt removal of such growths 
is urged. (3 figures) 

Eugene M. Blake. 
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NEWS 


ITEMS 


Edited by Donaxp J. Lyte, M.D. 
601 Union Trust Building, Cincinnati 2 


News items should reach the editor by the 12th of 


the month but, to receive adequate publicity, notices 


of postgraduate courses, meetings, and so forth should be received by the editor at least three months 
before the date of occurrence. 


DEATHS 


Dr. Alexander Ramsay Crebbin, New Orleans, 
Louisiana, died December 18, 1950, aged 60 years. 

Dr. Charles Lukens, Toledo, Ohio, died Decem- 
ber 10, 1950, aged 81 years. 


BowMAN MemoriAL Funp 


Contributions to the Sir William Bowman Me- 
morial Fund are being received daily at the office 
of the American Journal of Ophthalmology, 664 
North Michigan Avenue, Chicago 11, Illinois. The 
deadline for receiving contributions is July 1, 1951. 


ANNOUNCEMENTS 
Home-Stupy COURSES 


The 1951-1952 home-study courses in the basic 
sciences related to ophthalmology and otolaryn- 
gology, offered as a part of the educational program 
of the American Academy of Ophthalmology and 
Otolaryngology, will begin on September Ist and 
continue for a period of 10 months. Registrations 
must be completed before August 15, 1951. Detailed 
information and application forms may be obtained 
from Dr. William L. Benedict, executive secretary- 
treasurer of the Academy, 100 First Avenue Build- 
ing, Rochester, Minnesota. 


PHYSICAL MEDICINE CONGRESS 


The International Congress of Physical Medicine 
(1952) will be held in London from July 14 to 19, 
1952. Applications for the provisional program 
should be addressed to the Honorary Secretary, Dr. 
A. C. Boyle, International Congress of Physical 
Medicine (1952), 45, Lincoln's Inn Fields, London, 
WC. 2. 


HISTOPATHOLOGY COURSE 


The annual refresher course in “Histopathology 
of the eye” will be held in Weeks Hall of the New 
York Eye and Ear Infirmary, from two to six p.m., 
beginning Monday afternoon, May 21st through 
Friday, May 25th. A limited number of students 
will be accepted if application is made to the regis- 
trar of the Postgraduate School. The course will be 
conducted by Dr. B. F. Payne, Dr, E. Burchell, 
Dr. B. Roberts, and Dr. G. Kara. 


RESIDENCIES AVAILABLE 


Two residencies in ophthalmology will be open 
July 1, 1951, in Houston, Texas, one at the Vet- 
erans Administration Hospital and the other at 
Hermann Hospital. Interested persons please com- 
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municate with Dr. E. L. Goar, 1300 Walker Avenue, 
Houston 2, Texas. 


New YorK POSTGRADUATE COURSES 


The postgraduate courses at the New York Eye 
and Ear Infirmary have been completely reorgan- 
ized under the direction of Dr. Raymond E. Meek, 
chairman, and Dr. J. Gordon Cole, secretary-treas- 
urer. Postgraduate courses for both eye and ear 
specialists are given throughout the year and are 
available for a limited number of students applying 
to the registrar at the Infirmary. 


ORTHOPTIC EXAMINATIONS 


The annual examination of orthoptic technicians 
by the American Orthoptic Council will be con- 
ducted in September and October, 1951. 

The written examination will be nonassembled 
and will take place on Thursday, September 6th, in 
certain assigned cities and offices and will be 
proctored by designated ophthalmologists. 

The oral and practical examination will be on 
Saturday, October 6th, in Chicago just preceding 
the meeting of the American Academy of Ophthal- 
mology and Otolaryngology. 

Application for examination will be received by 
the office of the secretary of the American 
Orthoptic Council, Dr. Frank D. Costenbader, 1605 
22nd Street, N.W., Washington 8, D.C., and must 
be accompanied by the examination fee of $30. 
Applications will not be accepted after July 1, 1951. 


MISCELLANEOUS 
WILLS CLINICAL CONFERENCE 


Among the papers presented at the third annual 
clinical conference of the Wills Eye Hospital, 
Philadelphia, were : 

“Retinochoroiditis of congenital syphilis,” Dr. 
George P. Meyer and Dr. Joseph V. Klauder; 
“Difficult decisions in advancing glaucoma,” Dr. 
Louis Lehrfeld; “The clinical features of cerebral 
aneurysm,” Dr. Bernard J. Alpers and Dr. M. S. 
Schlezinger; “Important complications in retinal 
detachment and their influence on the surgical re- 
sults,” Dr. James S. Shipman. 

“The incidence of lens opacities with betatron 
irradiation,” Dr. Peter Sykowski and Dr. Leonard 
Clark; “An analysis of ocular malignancies,” Dr. 
Edmund B. Spaeth; “Cataract extraction employ- 
ing intravenous pentothal sodium with curare,” Dr. 
Clyde Jacobs; “Sympathetic ophthalmia,” Dr. 
George Dublin and Dr. Thomas Cowan; “Present- 
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day trends and results with orbital implants,” Dr. 
Patrick J. Kennedy; “A method for observing the 
choroidal circulation in the living eye: Scleral 
window,” Dr. Irving H. Leopold and Dr. Adolph 
W. Vogel. 

On the first afternoon of the meeting a sym- 
posium was held on “Studies with newer drugs for 
use in ophthalmology.” Dr. Carroll R. Mullen and 
Dr. Irving H. Leopold discussed, “The adrenergic 
blocking agents in glaucoma”; Dr. I. S. Tassman, 
“Hyaluronidase in ophthalmology”; Dr. Joseph 
Hallett, Dr. Adolph W. Vogel, Dr. E. Cannon, and 
Dr. I. H. Leopold, “Antiviral agents”; Dr. E. 
Cannon, Dr. I. H. Leopold, and Dr. E. L. Shope, 
“Studies with terramycin”; and Dr. I. H. Leopold, 
Dr. H. A. Hanno, Dr. J. Purnell, Dr. E. Cannon, 
Dr. C. Steinmetz, and Dr. P. R. McDonald, 
“Cortisone in ocular disease.” 

The Arthur J. Bedell Lecture was presented by 
Dr. Conrad Berens of New York. His subject was, 
“Some preferred techniques in ophthalmic surgery.” 
Dr. William Zentmayer was the guest of honor. 

Color television was used to present the following 
surgical procedures: Elliot trephining operation, 
iridencleisis, cataract extraction using fibrin glue, 
goniotomy, Blaskovicz operation, extraocular mus- 
cle surgery, cataract extraction, corneal transplanta- 
tion, and retinal detachment repair. 


IowA SYMPOSIUM 


A symposium on “External ocular diseases” was 
conducted by the department of ophthalmology, 
State University of Iowa College of Medicine, at 
University Hospitals, lowa City, on March 20 and 
21 


Dr. Trygve Gundersen, Boston, discussed “Clini- 
cal manifestations of herpes simplex in the eye” and 
“Clinical diagnosis and treatment of herpes zoster.” 
Dr. Phillips Thygeson, San Jose, California, spoke 
on “Experimental studies in herpes simplex,” “Ex- 
perimental studies in herpes zoster,” and “Viruses 
and virus diseases of the eye.” 

Dr. Michael J. Hogan, San Francisco, discussed 
“Clinical diagnosis of epidemic keratoconjunctivitis” 
and “The pathology of external diseases.” Dr. Alson 
E. Braley, head of the department, presented a 
paper on “Experimental characteristics of the virus 
of epidemic keratoconjunctivitis.” Dr. James H. 
Allen, New Orleans, discussed “Staphylococcal con- 
junctivitis”; Dr. David G. Cogan, Boston, “Kera- 
titis and dystrophies” ; Dr. Frederick Theodore, 
New York, “Vernal and allergic conjunctivitis” ; 
Dr. Ludwig von Sallmann, New York, “Antibiot- 
ics and cortisone therapy.” 

At two round-table meetings, the subjects of 
“The treatment of herpes simplex” and “Bacterial 
conjunctivitis” were 
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Socteties 
FRENCH OPHTHALMIC SOCIETIES 
At the meeting of the Société d’Ophtalmologie 
du Midi de la France at Marseille on March 17 and 
18, Dr. Lagrot of Algiers presented a paper on 
“Plastic surgery of the lids and orbit.” The inaugu- 
ration of the Institute Jacques Daviel (ophthalmic 
clinic) also took place. Professor Aubaret, hon- 
orary professor of the clinic, was presented with 
a jubilee medal. 


READING DIPLOMATES MEETING 


The seventh annual joint meeting of the Diplo- 
mates Association of the Berks County Physicians 
and the Reading Eye, Ear, Nose, and Throat So- 
ciety was held on February 21 at the Wyomissing 
Club, Reading. There were 75 doctors in attendance. 

Dr. Edwin B. Atwood, research professor of 
medicine, Tufts Medical College, Boston, speaker 
of the evening, discussed “Recent advances in en- 
docrinology: With special references to the drugs, 
ACTH and cortisone.” 

Dr. Irvin G. Shaffer, Pennside, was installed as 
president of the Diplomates Association; Dr. Paul 
Jennings, Oak Lane, president-elect ; and Dr. James 
E. Landis, Wyomissing, secretary. 


PERSONALS 


Col. Earl Maxwell has recently been named as 
acting director of professional services, Office of 
The Surgeon General, United States Air Force. He 
replaces Brig. Gen. William H. Powell, Jr., who has 
become air surgeon general for U. S. Armed Forces 
in Europe. 

Colonel Maxwell saw vital action during the 
last world war. From July, 1942, through 1944, he 
acted as theater surgeon in the South Pacific area. 
For the following nine months he was task force 
surgeon for the Okinawa campaign. 

Following a brief period with occupation forces 
in Japan, Colonel Maxwell became staff member at 
Letterman Army Hospital in June, 1946, where he 
remained prior to his present assignment. He has 
been certified by the American Board of Ophthal- 
mology and is a member of the American Academy 
of Ophthalmology and Otolaryngology. 

Colonel Maxwell has combined a medical career 
with service in the Armed Forces for the past 20 
years. After being graduated from Washington Uni- 
versity School of Medicine, St. Louis, in 1928, 
he interned at the station hospital of Fort Sam 
Houston, Texas. After attending the Medical Field 
Service School, 1929-30, he took post at Fort Leav- 
enworth, Kansas. Other duties have been performed 
in Gorgas Hospital, Canal Zone; Barksdale Field, 
Louisiana; and Hunter Field, Georgia. 
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Prarpose of the Guild 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild's purpose is reprinted from the cover of the REFER- 
ENCE LIST OF GUILD OPTICIANS, a geographical index of all our members. 
If you would like a copy, just drop a penny post card to 


The Guild of Prescription 


110 E. 23rd Street New York (10) N.Y. 
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Universal 


Frame 


Ask for 
New Eye 
Instrument 
Catalog 
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DURALUMIN FOR LIGHTNESS 


No. 860—This test lens frame permits the use of Tillyer trial lenses 
by inserting spheres in back, cylinders next, prisms in front. It has 
independent eye adjustment, accurate temple adjustment, a wide 
range of positions for the bridge, and a corneal distance gauge. 
It is strongly constructed, but weighs only two ounces. $42.50 


Storz Instrument Co. 4570 Audubon Ave} St. Louis 10, Mo. 


Called 
Their Advantages 
and 


Disadvantages 
White for Brochure 


PHILADELPHIA . . 


49 EAST Sist STREET * NEW — 22, 8. ¥. 
Migs. of all Types of Contact Lenses 
BRANCHES IN ® 
MONTREAL . . . LONDON 
JOHANNESBURG . . . SHANGHAI 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. 
Erker Bros. Optical Co. 
610 Olive Street 

518 N. Grand Boulevard 
and Clayton, Mo. 


Prescription Opticians Since 1879 


CHICAGO, ILL. 
ALMER COE & COMPANY 


Prescription Opticians 
Established 1886 


10 N. Michigan Ave. 
1645 Orrington Ave., Evanston, Ill. 


CINCINNATI, OHIO 


L. M. Prince Co. 
Established 1872 
Prescription Opticians 
Sole makers of Coflexic 
Corrected Curve Lenses 


PORTLAND, ORE. @) 
Hal H. Moor, 315 Mayer Bldg. 


Guild Optician 
Oculists’ prescriptions exclusively 


NEW YORK CITY 


Optician Established 1875 

520 Fifth Ave., New York 

255 Livingston St., Brooklyn 

Member Guild of Prescription Opticians of 
America 


N. P. Benson Optical 


Since 1913 


Complete Ophthalmic Rx Service 
Including Contact Lenses and Plastic Eyes 


MINNEAPOLIS, MINN. 


Duluth Eau Claire Bismarck 
Albert Lea La Crosse Aberdeen 
Roch Wausau Huron 
Winona Beloit City 
Brainerd Stevens Point Miles City 
New Ulm Ironwood Iron Mountain 
Bemidji, Minn. Billings 


AITCHISON & COMPANY 


Dispensing Opticians 
483 Fifth Ave. New York 17, N.Y. 


A Dispensing Service 
of Accuracy, Style and Comfort 
in Eye Wear 


Dow Optical Co. 
PRESCRIPTION SPECIALISTS 


Suite 1015 30 N. Michigan Avenue 
Chicago, Illinois 
Phone RAndolph 6-2243-44 


DEALERS IN OPHTHALMOLOGICAL 
EQUIPMENT 
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An Extraordinary Offering . . . 


FINE IRIS FORCEPS 


Our regular iris forceps, as shown in our 
catalog, each one an instrument of highest 

uality. They are stainless steel, with 1 x 2 
fine teeth on the ends of the jaws, and about 
7 centimeters in length. Available in light 
and heavy straight models and one curved 


A-1125 Straight, light pattern . 
A-1125 Stra heavy pattern .Each, 
A-1135 


$5.50 
All =, 
(Specify A-1125X35 For The Set Of Three) 
Instrument Makers To The Profession Since 1895 


For Cases of Low Visual Acuity 


NU 
WS 
model. 
$5.00 
$5.00 
| 
Mueller and Company 340 S. Honore St., Chicago 12, Minois 
Available in two powers, Spectel tele- 
of 1.7 of 2.2 Ex- 
TELESCC 
Prescribing Spectel telescopic spec- | 
‘ SPECTACLES retracing rowtine, Trial are 
\ Dallotn 08. which can be 
; tained from your supplier or direct from us. 
1 
| “WEEP Coated | 
throughout | 
Distributed in Canada by Franklin 4 
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SURGICAL INSTRUMENTS CO., INC. 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
LONDON ESTABLISHED 1875 PARIS 


LUEDDE TRANSPARENT EXOPHTHALMOMETER 


Designed by T =. a} 
W. H. LUEDDE, MLD. 
of St. Louis £ 


This is a simple but very practical device for the determination of exophthalmos, Twin 
filled scales permit either eye to be measured and secondary lines avoid parallax in 
sighting the corneal apex. Small, light and easily cleaned. 

Price in leatherette case, $4.75 


AC-10 (Surgical) 

An effective instrument preservative for storage, sterilization and clean- 

ing of surgical instruments, AC-10 (Surgical) assures complete sterility 
of the blade with prevention against corrosion. When used with soda, 
AC-10 makes it possible to boil sharp edges almost indefinitely without 
any roughening of the edges by corrosion. The blades remain completely 
sterile and sharp. 
AC-10 can be wiped from the blades if necessary, with sterile gauze 
_ or cotton, but it has been found that its presence on the blades has no 
deleterious effects, It is itself biologically inactive and does not leave a 
deposit on the cut edges of the wound. 


Two oz. bottle $ .75 
Eight oz. bottle $2.50 


BERENS NEEDLE HOLDER 


Simple in design yet combines many 
advantages. Slender jaws. Knurled 
thumb piece is curved and permits 
holder to be rotated in fingers — 
mainteining oven pressure on Without catch—Price, $12.50 
needle. Stainless Steel. With catch Pri $14.50 


Laryngea} Mirror Syringe Combination 


Consisting of a specially constructed laryngeal mirror 
spray combined with a Luer-Lok Syringe. The 
laryngeal mirrors are supplied in sizes 3, 4 and 5. 


Price of mirror-spray alone: $3.50 
Price of complete outfit with one mirror: $9.00 


| 
| 
| 
: 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


GREEN'S ELECTRIC TREPHINE 


IMPROVED MODEL BY DAVID KADESKY, M.D. 


The instrument simplifies the operation of trephining for Glaucoma or Corneal Transplantation. 
Blades are provided with a shoulder that prevents penetration beyond 1.1 mm., and are 
available in 1% mm., 4.5, 4.6, 5.5, 5.6, 6.5, 6.6, mm. diameters. 


Trephine, case, and two 1% mm. blades 


PARSONS OPTICAL LABORATORIES, INC. 
518 Powell Street San Francisco 2, Calif. 


Announcing 


IS0-SOL Pilocarpine Hydrochloride 2% 


. .. FIRST of an important group of Ophthalmic drugs prepared to meet 
the exacting needs of your practice. Prepared in a vehicle having the 
same pH as, and exerting an osmotic pressure similar to the lacrimal 
fluid, you will find ISO-SOL Pilocarpine HCl. invaluable in therapy be- 
cause the irritation due to prolonged use of Pilocarpine HCI. solutions 
is reduced to a minimum... . 
ISO-SOL Pilocarpine HCl. Solution and its companion products are 
manufactured by an organization devoted exclusively to the scrupulous 
preparation of ophthalmic pharmaceuticals. 
Supplied on your prescription in 15 cc. bottles 

Samples and literature available on your request 


Dept. Im 


THE ISO-SOL COMPANY, INC. 
Ophthalmic Pharmaceuticals 
666 Grand St., Brooklyn 11, N.Y. 
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PLASTIC 


ARTIFICIAL EYES 
Individually Created 


Davip A. GROSSBERG, INC. 


133 EAST 58TH STREET NEW YORK 22, N.Y. 
WICKERSHAM MEDICAL BLDG. 


Until the cataract 
glasses are ready - - 


PINHOLE SPECS will allow the 
patient to read or do close work. 


Modern application of an ages-old 
optical principle. Multiple perfora- 
tions in stiff paper spectacles give 
useful near vision. 


Secondary use for Pinhole Specs: 
when patients under mydriasis are 
waiting for examination on a busy 
day, hand them a pair of Pinhole 
Specs: they will be able to read 
waiting room literature comfortably. 


| ROBERT L. PICKERING SALES COMPANY 

251 POsT ST., SAN FRANCISCO 8, CALIF. 
| O Please ship 1 box of 3 dozen Pinhole Specs @ $5.00 
1 © Please ship 4 boxes (1 gross) Pinhole Specs @ $17.50 
1 0 Payment enclosed (in this case, U. S. postage will be 


prepaid ). 
(California buyers add 3% state sales tax; San Francisco buyers add Ya% city tax) 


Name. | 


Supply for immediate delivery is lim. 
ited; order by coupon today, or ask 
your dispensing optician to order. 


Address. 
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ISO-SOL 
CORTISONE ACETATE DILUENT 
for ophthalmic use 


. . . is now available for the preparation of Cortisone prescriptions in 
an Isotonic, High Viscosity, Low Surface Tension vehicle. 

. .. Cortisone prescriptions prepared with ISO-SOL diluent keep the active 
drug in prolonged contact with tissue . . . are stable . . . non irritating 
... and convenient for the patient to use. 

Your pharmacist can obtain ISO-SOL Cortisone Diluent from his whole- 
saler or direct. 


THE ISO-SOL COMPANY, INC. 
Ophthalmic Pharmaceuticals 
666 Grand St., Brooklyn 11, N.Y. 


THE NEW 
CUTLER-HAMBLIN 
ALL TANTALUM 
IMPLANT 


The latest Cutler Implant for use in enucleations, re-implanta- 
tions and eviscero-enucleations is described by Dr. Norman Cutler 
in the February, 1949 issue of the American Journal of Ophthal- 
mology in which he mentions the objectives to be strived for in 
an ideal implant and prosthesis— 

Hamblin's model illustrated herewith is made entirely of 
Tantalum (a completely inert metal) thereby overcoming the 
many disadvantages of one made wholly or partly of Plastic. The 
total weight is 4.8 grammes. 

As will be seen in the illustrations, it consists of a ball measuring 17.5 mm. in diameter and 
15.5 mm. deep. On the anterior surface is a raised area 12 mm. in diameter and 1 mm. deep, 
which makes the anterior-posterior length 16.5 mm. The implant is made purposely this size 
to replace the amount of volume necessarily lost in the removal of the globe and to provide the 
normal centre of rotation for the prosthesis. 

The anterior convex surface of the implant is covered with a fine mesh of tantalum wire behind 
which is a space sufficient to permit the easy passage of curved suture needles. The adoption of 
the mesh is the chief feature of the new implant, and the enlarged picture shows the formation 

i » whi 
of this mesh ich not only offers a larger area for THEODORE HAMBLIN, Ltd. 


fixation of tissue to the implant but also makes for 

simplicity in the operation of suturing and more MAKERS 

15 WIGMORE STREET 
Price $26.60 LONDON W. 1, ENGLAND 
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The 
ALLEN IMPLANT 


© Implant is completely buried. 


© Flat-backed prosthesis which must be used with this implant has 
excellent motility, and normal appearance of the lid is achieved. 


The above implants and eyes are available from 


PRECISION-COSMET COMPANY, Inc. 


Makers of Fine Ocular Prostheses and Contact Lenses 
234 Hennepin Avenue, Minneapolis 1, Minn. 


ARTIFICIAL EYES 
MADE TO ORDER 
‘AND FITTED EXPERTLY 


GREINER & MUELLER 
GLASS & PLASTIC 


55 E. Washington St. . . 
Phone FR 2-4449 


Branches at Kansas City, Mo., Detroit, Mich. 
Our experts visit Milwaukee, M 
reguiarty. 


Chicago 2, Ill. 


. Serving the Middle West since 1924, 


Eye making has been a family tradition ) 
with us since 1835 , 


Westbrook Junior College, Portland, 
June 24 to September 9, 1951 


SUBJECTS INCLUDED 


Bacteriology Pha: 

iol 1 Optics Sensory 
sio otor ani 
Visual ysiology Refraction 
Bio-Chemistry Slit Lamp 


Adequate living quarters on the college campus 


243 Charles Street, Boston 14, Massachusetts 


THE OPHTHALMOLOGICAL STUDY COUNCIL 
LANCASTER COURSES IN OPHTHALMOLOGY 


Surgical 
jlaucoma 


Fee: $300. Veterans’ Tuition Paid by Veterans Administration 


For further information write Ophthalmological Study Council 


Diseases and . 


| )) ano YS 
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Heredity 
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ANNALES 


One of the oldest ophthalmological reviews. Founded in 1838 by 
Florent Cunier, continued by Warlomont (1853), Valude and Sulzer 
(1891), V. Morax (1898). 


The Board of Editors is as follows: 
REDSLOB ROCHON. MAGITOT 
HAMBRESIN JEANDELIZE FRANCESCHETTI 
AMSLER LEPLAT PAUFIQUE 


DIAZ-CANEJA P.-V. MORAX MAGGIORE 
FRANCOIS 


Editor-in-Chief: Dr. D’A. MAGITOT R. de MARIGNAN (Paris) 


descriptions of clinical cases and reports of the proceedings of European oph- 
halmological Societi 


This review is published by Messrs. Doin & Co. 
8 Place de ’Odeon Paris 6e 


Subscription rates: France and Colonies—2600 Fre. 
Abroad —2900 Fre. 
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Stereoscopic Cards 


by GUIBOR 


Can be used with the Stereocampimeter, Synopto- 
scope, Rotoscope and similar instruments; also with 
regular stereoscope. For adults and children. 


Set $4.75 


For Trial Frame 


The Lenscorometer 
originated by Austin Belgard 


Use of Lenscorometer in all cases of 
aphakia, + OR — corrections of four 
diopters or more—a necessity to insure 


true translation of prescription. 
Each $11.75 


INC. 


SIMPLIFIED ASTIGMOMETER 


(Lebensoha) 
PLASTIC 
WASHABLE 
“NO COMPUTATION REQUIRED” 
Send tor Literature 
EACH $9.75 
OPHTHALMIC 
OPTICIANS 


WHOLESALE & SERVICE 


109 N. Wabash, at Washington (Formerly Belgord, Inc.) 9th Floor STate 2-5362 
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BYES 


Durable 
Economical 
Comfortable 

Safe 

Lifelike 


The AO Monoplex 
Program 


. . makes available Stock 
and Prescription Eyes, 
and, for the small percent- 
age of patients requiring 
them, Custom Eyes. The 
alterability of Monoplex 
Eyes permits Controlled 
Fitting, resulting in in- 
creased patient comfort 
and greater satisfaction. 


Toxicity-free... 


In general, plastic eyes are more satisfactory than 
glass eyes. They won't break, and, because they last 
longer, are more economical. 

The durability and long-run economy of AO Monoplex 
Plastic Eyes are as favorably recognized as their wear- 
ing comfort, safety, and cosmetic attractiveness. But, 
far more significant, Monoplex Eyes are toxicity-free. 

This one feature alone is of the greatest importance 
both to your patients and to you. Catalysts or plasti- 
cizers, if used in the manufacture of plastic eyes, some- 
times produce toxic effects which irritate the eye socket. 
After years of research and development, AO has for- 
mulated a method wherein neither catalyst nor plasticizer 
is introduced in the making of Monoplex Eyes. There 
are no toxic elements in Monoplex Eyes. 

Monoplex Eyes can be fashioned to conform precisely 
to the patient's requirements at any time. This Con- 
trolled Fitting means the majority of patients can be prop- 
erly and comfortably fitted with a Stock Eye, obviating 
the expense of a Custom Eye. 

Cosmetically attractive, the naturally recessed pupil 
and imprinted non-fading iris of a Monoplex Eye pro- 
duce that generally soft appearance associated with the 
natural eye. Fidelity to the living eye is truly remarkable. 


For complete information, write 


gi 
nerican Optical 
MONOPLEX DIVISION 


